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POLISH IKDUSTRIAL STATISTICS 

II. ORGANIZATION AND SYSTSIC 07 INDUSTRIAL STATISTICS STDDISS 

I . Oslpow 

I. Statistical Services 

In accordance with legal regulations, the central organ of state 
administration in the field of statistics is GUS [Glowny Urzad Statystyc 2 iny 
— Main Bureau of Statistics]. The decree of 31 July 1946 regarding the 
organization of state statistics and regarding GUS <Dz. U. [Dziennik 
Ustaw — Legal Gazette], No 41, position 239) places upon GUS the task 
of conducting statistical studies relating to the needs of economic plan* 
ning, specifically the compilation of statistical data on the completion of 
economic plans and the duty of coordinating and supervising in a trained 
manner studies and reports by specific organs of state administration and 
ether organizational units of the national economy. 

The above-mentioned decree introduces the principle of centralized 
state statistics. This of course does not imply the establishment of a 
monopoly of statistical studies within GUS and the organs subject to it, 
since the decree also permits statistical studies by other bureaus and 
organizational units. The centralization of state statistics depends 
solely on the fact that it insures the systematic uniformity resulting 
from the coordinated supervision of all statistical studies by one central 
office and that basic research is directed by GUS. 

The direction of affairs relating to industrial statistics rests 
with the department of industrial statistics in GUS. 

Local organs of the state administratiim of ind^nBtrial statistics 
created by the resolution of the Council of Ministers of 10 January 1953, 
Monitor Polski [Polish Monitor], No A-I2, positi^ms 151, 152, and 153) are 
the statistical divisions of the presidiums of the Wojewodztvo national 
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councils » national councils of some of the larger cities, and the ^owlat 
statistician at the powlat level. 

Within the scope of the local branches fall matters of organization, 
coordination, inspection, and control of statistical reports made by offices 
and organizational units of the national economy, especially matters of 
combatting illegal statistical reporting. 

The scope of activities of local statistical agencies in the field 
of industrial statistics are defined in detail by instructions issued by 


outside of the above-mentioned central and local agencies of state 
administration in the field of statistics, specific bureaus and organizational 
units of the national economy have their own statistical cells which con- 
duct statistical studies standardized by GUS or carry out statistical 
reporting work in accordance with instructions and on forms issued by GUS. 

2. System of Reporting in Industry 


The gathering of statistical data ±: 


ixxdus Vi jr done in principle 


exclusively on the basis of statistical reports submitted periodically by 
reporting units. 

Other methods of statistical observation such as, for example, 
questionnaires, industrial lists, etc, are used rather rarely in our 
practice and do not play any significant role. 

Statistical reporting work is now conducted in Poland in accordance 
with the decree regarding the organization of state statistics and GUS 
of 31 J^aly 1946 (Pz. U. , No 41, 1946, position 239) and according to the 
program established by resolution No 196 of the Government Presidium of 
22 March 1952 in the matter of the program of statistical reporting works 
<^P^tor Polski . No A-28, 1962, position 410). 
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In accordance with this presidium resolution. No 196, statistical 
reporting works within the scope of GUS are conducted exclusively on 
instructions and forms issued by GUS and approved — formerly by the 
chairman of the state commission for economic planning, and following the 
law of 28 March 1952 relating to the change in scope of activity of the 
chief authorities in the field of state statistics (pz, u. , No 18, 
position 109) — by the Chairman of the Council of Ministers. The instruc- 
tions of the GUS also includes forms for reports concerning financial 
statistics of enterprises worked out by the Ministry of Finance. 

The GUS Bureau of Statistics issues instructions regarding statistical 
reporting works for heavy and n^ium industry and separate directives of 
a considerably smaller reportorial scope for the small industries. 

Heavy and mediima inditstry co^rise essentially industrial enter- 
prises subject to the Industrial Department as for example the ministries 
of Mining, Metallurgy, Machinery, Power Supply, Light Industry, chemical, 

Wood Pulp, Construction Materials, Agricultural and Food Products, and 
Meat and Dairy Industries. 

Small industries are essentially enterprises under the ministries 
of Small Industries and Crafts, Internal Trade, State Farms, Labor and 
Social Security, Cooperative Sconomy, and the central bureau of vocational 
training* 

Furthermore by the order of the council of Ministers of 29 July 
33, po8iti<m 299) the GUS Bureau of Statistics issues 
separate instructions regarding statistical reporting of private and trade 
shops. 

The reportorial scope of imlustrial enterprises listed tmder hMvy 
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and madlum industries is wide. These enterprises submit taonthly reports 
regarding capital and medium repairs, industrial production quota ful- 
fillment by quantity and value, quota fulfillment for production grades, 
employment, work hours and productivity, wage fund quota fulfillment, 
materials supply, marketing of industrial production and wo.jewodztwo supply 
stockpiling, work norm execution in constant fuel volume and scrap metal 
supply quota fulfillment, as well as some financial reports. 

They submit quarterly reports regarding time utilization of 
machinery and equipment, production quality control, basic quantities, 
technical and economic indices, petroleum products volume, quota fulfill- 
ment of material and technical supplies, quota fulfillment of material 
turn-over and management of economically superfluous surpluses, consump- 
tion of materials, utilization of financial means for work safety and 
hygiene, output incentives, improvements suggested by efficiency experts, 
intreplant training, as well as s<^ie financial reports. 

Once yearly industrial enterprises submit reports relative to the 
fulfillment of the annual technical, industrial, and financial quota, 
the yearly power quota, the state and ccmq;>osltion of ^ployment, etc. 

Over and above that, on the basis of the resolution of the economic 
committee of the Council of Blinisters of 6 February 1948, some industrial 
enterprises must file daily, 10-day, and monthly telegraphic reports in 
the field of the more important industrial products. 

Besides the statistical reports covered by the instructions of 
GUS which we discussed above, industrial units also submit so-called ‘'in- 
ternal'' reports, essential to the control of fulfilling intraplant quotas 
or for other needs of the agencies under its control. All internal 
statistical reporting works can only be conducted on the basis of the 
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decision o£ the proper Authority after the approval of instructions and 
report forms by the President of OUS. 

The manner of approving: Internal statistical reporting works is 
regulated by Resolution po 513 of the Government Presidium of 1 July 1062 
(MPPltoy Pol ski, No A^62, position 039). According to this resolution » 
by Internal statistical reporting works are understood all presentations 
of figures ccmipilod once or periodically for statistical purposes or for 
the operative control of activity, submitted by the reporting unit to an 
outside agency, whether they be submitted as forms, questionnaires, or 
telephone and telegraphic reports. 

request for the approval of internal statistical reporting works 
can be granted only by the proper authority and should meet the following 
requirements. 

1. The application should carry an outline of the purpose for which 
the proposed statistical reporting works is being undertaken, in particular 
the applicant should explain why the statistical data contained in the 
required state statistical report forms are not sufficient for the appllcanfs 
needs. 

2. The applicant cannot limit himself to a general description of 
projected reporting but must sutait concrete models of the forms drawn up 
in accordance with the principles of statistical methods and techniques. 

3. The ai^llcation should be acc<»q>anied by printed models of the 
documents of the basis material containing the data essential to the coaq>ila- 
tl<»i of the proposed report, for exasq^le, time-keeping cards, pay rolls, 
attendance records, stock cards, etc. The point is that the applicant should 
have a clear picture of the documentation from which data will be drawn 
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for the proposed report snd of the amount of work connected with its 
compilation. 

4. The applicant is also obliged to work out detailed instruc- 
tions explaining the manner in which the forms are to bo filled, defining 
the manner and the periods in which the reports are to be filed and 
containing a list of report recipients. 

5. The applicant is obliged to present models of a collation of 
obtained statistical data which in essence means that he should explain 
the method of collating and presenting data. The President of GUS may 
require the applicant to forward copies of the above collations. 

The discussed Resolution Rumber 513 of the Government Presidium 
finally establishes the general principle that the applicant who undertakes 
statistical reporting works approved by the President of GUS is obliged to 
supply to reporting units instructions and forms in a quantity sufficient 
to make the reports and their copies during the entire period for which the 
reporting obligation was undertaken. 

Resolution of the Government Presidium Number Number 513 was the 
legal forerunner of effectively combatting excesses in internal reporting 
or so-called ’’wild" reporting. At present there exists the obligation to 
compile reports only on those forms that have the imprint showing that they 
were either issued or approved by CDS. Cwapiling reports on forms which 
do not have this imprint is forbidden. 

mnlsters (directors of central bureaus) are obliged to send to 
reporting units under their direction a statement of reports af^roved by 
the president of GOS which those units must sutatit (see model given below). 
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STATEMENT OF REPORTS BO 


Model l/II 

1. MlDietry (central bureau) 

2.. Reporting unit required to aubiiit the reports included in the statement 


.series No 

form 

Title 

Period covered 

Date 

No of 

Subdi vision 

Kind of 

Legal 


Njribol 

of 

(month, quarter, 

submitted 

copies 

(name units 

report 

baaia 



report 

year, one-time, 



receiving 

(mail. 

of 




etc 



report) 

phone, 

report 
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In accoardance with the regulations of Paragraph II of Hesolu- 
tion No 196 of the Government Presidium of 22 March 1952* persons 
introducing statistical tormB and instructions not approved, by the 
proper authorities are liable to disciplinary action. 

All figures submitted in reports must be in agreement with the 
truth and based on the proper documents or on bookkeeping entries. Sum^ 
mary reports should be compiled exclusively from the reports of the sub= 
ject reporting units and must be complete, that is, should comprise all 
subject units. 

Binding legal regulations tareat the submission of false data in 
reporting as a conscious legal offense, in one of Its veidlcts the 
Supreme Court established that: ’’Reporting in the field of planned 
economy is such an important element in the control^ of econcsaic quota 
fulfillments that a conscious rendering of results of the planned ful- 
fillment not in accordance with reality constitutes an infringement on 
paxxperty protected by Article 286 Kg [ Kodeks kamy — Penal Code] <if 
it is not a more serious offense” (Panstwo i Parawo [State and Law], Ho 8-^9, 
1952, pages dsO-ddi)). 

Instructions of GtJB contained detailed listings for the periods 
of compiling unit and suimnary reports as well as the names of the units 
that are to receive them (so called, ”3recipients”) . other units not 
mentioned in this listing, therefore not participating because of service 
association or supervision in the course of statistical reports, may 
obtain copies of statistical reports only in cases foreseen in applicable 
legal regulations . 

On the basis of the Government Presidium Besolutlon No 426 of 
13 June 1953 (Monitor Polskl , No A‘**62, position 758) trade unions receive 
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copies of certain statistical reports. In particular, factory councils 
receive copies of reports on plan fulfillment, covering labor hours and 
productivity, payroll funds, utilisation of financial means for work safety 
and hygiene, as well as reports regarding work incentive participation, 
workers* efficiency improvements, work norm fulfillment, and social action. 

The Central Council of Trade unions and the chief administrative 
bodies of trade unions receive copies of summary reports on plan fulfill- 
ment, covering production according to value, employment, productivity 
according to value, and other reports mentioned above, copies of which go 
to the factory councils. 

3, Industrial Tabulations 

Besides statistical reports, statistical data in the field of industry 
can also be gathered from industrial tabulations. 

The subject matter of a tabulation is most frequently unsubstantiated 
phenomena which require direct study and description. In this, among 
other things, the tabulation essentially differs from one-time rejports 
which sre com’^lleci on the hesie of substantiated data 

The generality and completeness of the substantiation system in 
socialist countries makes it possible to base all statistical studies on 
reporting. 

Statistical studies with the aid of industrial tabulation are 
conducted in these countries only in cases wheare the studied phenomenon is 
not registered or substantiated or in exceptional cases which we will dis- 
cuss below. 

In people's Poland an industrial tabulation was conducted barely 
3 BCHiths after the oessation of hostilities, namely in the period from 
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15 to 30 Jtily 1945. 

Tlio necoBSity of conducting a tabulation of industrial plants 
stemiBed from the fact that the division of industrial statistics of CHS, 
newly organized in fiftiy 1945, had no data whatsoever concerning the number 
or location of Industrial plants. 

The data gained as a result of the tabulation enabled the rapid 
acquisition of the most essential information in the field of industry. 
Furthermore, on the basis of the tabulated data, it was possible to set 
up a card index of Industrial plants without which it would have been 
impossible to approach any statistical studies whatsoever. 

The industrial plant, according to the usage of prewar tax regula- 
tions, was adopted as a tabulation unit. (Law of 25 April 1938, regarding 
registration fees from enterprises and occupations (Pz. U . No 34, position 
293).) The tabulation comprised all industrial plants, active or inactive, 
as well as craft workshops employing 5 or more workers. 

The tabulation was conducted on the order of the Minister of Public 
Administration in conjunction with the Minister of Industry of 28 June 1945. 
Executing agencies were the industrial divisions of wojewodztwo boards and 
the industrial starostwo ^referats." 

The tabulation form contained questions concerning: name, address 
and year of establishment of the plant; definition of its legal character 
and, in the case of privately owned plants, its legal form (Joint stock 
coi^Mmy, limited coiiqiany, limited partnership, open partnership, privately 
owned firm); organlzatiemal affiliation of plant; actual eiq^loyment figures 
and maxiauB possible eiq>loyment with existing facilities, power producing 
machlnbry with enumeratl^ of machines and steam turbines, Intsmal ccsmbus- 
tion engines, hydraulic and other power pr^ucing engines and a record of 
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outBide el€ictrieal power requirementB; percentage of damage to buildings, 
power supply and technical facilities of the plant; chief items of pro-* 
duction before the war and at the time of the tabulation. 

The data obtained from the tabulation were segregated according to 
branches and groups of industry as well as by wojewodstwos (Table l/II). 
Furthermore the data concerning the number of the plants and the percentage 
of their damage were segregated according to the number of workers employed 
in them (Table 2/11). 
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TABLE 1/11 


NUMBER OF PLANTIJ, KMPLOpENT, AND CAPACITY OP INSTALLED POWER PRODUCING 
MACHINES 
15-31 July 1945 



Nimbor of 

Plants 


Number of workers In 

Number of plants having generators 





active plants 

and power machines 

Total 

Inaotivtt 

For which 

Active 

At time 

At maximum 

Plants Power in hp 



data are 


of tabula- 

capacl ty 




lacking 


tion 



30,017 

8,122 

1,014 

20,881 

738,329 

1,408,523 

12,598 4,480,454 


SottTc*: Apia g<kl«tf,<wr pri—awlowych 1945 [Tiibulatlon of industrial plants 1945], 194 < , Warsaw, GIB, page 2 




table 2/1 I 



Plants according to 
no of ttiiployed 


Total 

1-6 

6-16 

M 16-25 

u 

I 26-50 

51-200 
201-500 
501-1000 
]/)01-‘and nore 
No data 



NIIIBER OP PLANTS 

according to size 



15-31 

JULY 1945 


Total 

Including 


Having Damaged 


damaged 

Industrial 

Power supply 



buildings 


30,017 

19,592 

14,072 

8,466 

7,622 

4,804 

3,090 

1,27 7 

6,402 

3.780 

2,431 

1,281 

2,317 

1,400 

958 

486 

2,664 

1,715 

1,275 

675 

2,474 

1,558 

1,165 

689 

636 

402 

319 

210 

235 

142 

122 

69 

229 

145 

113 

86 

7,438 

5,646 

4.599 

3,693 


Technical equipment 


16,788 

3,830 

3,236 

1,176 

1,482 

1,343 

363 

125 

119 

5,114 


Source; Spis zaJcladow 


przeayslowych 1945 . 1947, Warsaw, GUS. 
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4, The Reportirig Pnit in Industrial Statistics 

By a reporting unit is meant an organizational unit which under 
binding regulations must c(»q;>ile and submit statistical reports to recipients 
defined in these regulations. 

Obliged to submit statistical reports are the basic reporting 
units which are in effect the industrial enterprises or, in exceptional 
cases, industrial plants. 

The compilation of basic unit reports is drawn from first hand 
documentation or from the internal reports of the reporting units. unit 
reports are categorically compiled by the proper organizational cells of 
the industrial enterprises under the direction and supervision of the 
statistical cell. 

It is necessary to differentiate between basic reporting units and 
the so-called internal units, the latter being an organizational unit that, 
while entering into the make-up of the enterprise, does not have full 
econ<Md.c accouinting status and is required to suteit internal reports which 
in turn constitutes the basis lor the cc^piling of reports by the basic 
reporting units. 

On the basis of the unit reports of the tmisic reporting units or 
the industrial enterprises, stQ*ervisory reporting units, which are actually 
the central industrial boards and mnis tries, coi^ile summary reports accord- 
ing to the listings established by Qjm, 

Supervisoz7 reporting units direct the activities of the basic 
reporting units under their Jurisdiction in the field of industry; run a 
card index which fumisl^s proof of receipt and delivery of reports, and 
verify the reliability, correctness, and priority of these reports. 
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The selection of the proper reporting unit and the strict defini- 
tion of its character has an ixq>ortant bearing on the success of the 
statistical study. 

In the first postwar period in People's Poland OllS used 2 report- 
ing units for the starting point of its statistical studies in industry, 
the industrial plant and the industrial enterprise. 

In the CDS instructions of that tisae an industrial plant was 
defined as a unit ’'having a uniform t 3 rpe of production and separate 
premises,” and an industrial enterprise as ”an economic body equipped 
with legal status, acting independently in the realization of plans and 
having a separate economic account CbaXance).” 

The then existing organizational state of industrial enterprises 
frequently composed of several separate industrial plants located in various 
parts of the country ^or example, the Warsaw Tanneries, with head office 
in Warsaw, comprised tanneries in Warsaw, Lomiankl, zyrardow, Grodzisk, 
Lidzbark, Biaystok, and Lublin) made it impossible to work out, in a 
territorial sens^, the results of statistical investigations based on the 
reports of industrial enterprises. Moreover scmie multiplant enterprises 
composed of plants engaged in various kinds of production (for exaaqile, 
a mill, a saw mill, and a brick works) nmde it impossible to clearly chart 
results pertaining to the various industrial branches. 

In view of this situation it was then necessary to adopt as a 
reporting unit not only the enterprise but the industrial plant. 

The necessity of operating in parallel 2 types of reporting units 
was eliminated by the reorganization of industrial enterprises under 
socialism, in accordance with the resolution of the economic ccmnittee of 
the Council of Ministers of 12 Msy 1950, relating to the organisational 
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structure of the aocislised enterprises of the key industries, the 
central boards of industry, and trusts, in this resolution it was 
established that ’’the basic econonic unit of the key industry should be 
the single plant enterprise acting within the scope of the National 
SconcMBiic Plan on the principle of econoaic accounting.^' 

The establishment of the principle that the industrial enterprise 
is a one plant enterprise bore great significance for the further 
development of statistical studies. This principle created the basis 
essential to the conduct of effective control of plan fulfillment by 
individual one-plant enterprises. Figure data contained in reports of 
previously existing multiplant enterprises made it difficult to conduct 
a correct analysis of quota fulfillment by single enterprises, since 
total figures in the reports of the enterprise on many occasions c<»^ri8ed 
the sum of data for plants which did not meet their quotas and for plants 
which mazkedly exceeded theirs. Thus the gross figures contained in the 
reports of the multiplant enterprise sometimes obscured the picture of 
the actual state of affairs in individual factories which were included 
in the coieQK>sltion of the enterprise and made it ii!^G££ibls to bring to 
light unutilised reserves in individual plants. 

Beginning with 1951 the basic reporting unit in industry became 
the enterprise, eseentlally one-plant, acting within the framework of 
the national ecoisoaic plan adhering to the principle of ecmioaic accounting. 

An enterpriae ccoq>osed of several independent plants (divisions) 
located in various areas submits a single report. If however, these 
plants belong to several branches of industry (Cor exai^lo, flour mill 
saw mill, fouixlry and coke oven, etc) thia enterprise stBmu.ts several 
separate reports for each plant. 
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Ssterprlses generating their own power to 500 kw or better 
have to submit special reports to the BtLnistry of Power Supply. 

Superintendent reporting units (central industrial boards, equiv- 
alent units and ministries), on the basis of subordinate reports, 
submit biannually sinsmary reports relating to gross value of production 
for each separate branch of industry and according to economic groups 
A and B. 

The precisely defined concept of the reporting unit has now 
removed all prior difficulties, in accordance with the regulation of 
the Council of Ministers of 10 January 1952 regarding the establishment 
and ccHttpilation of the register of state enterprises <Dz, U. , No 3, 
position 22), all industrial enterprises must be listed in the register 
of state enterprises, in Part A of the register are listed those enter- 
prises which do their accounting with the state budget via the central 
budget or are included in it. m Part B are listed those enterprises 
which do their accounting with the state budget via the area budgets or 
are included in them. Together with the name of the enterprise, the 
register lists the organizational units of that enterprise, conducted 
according to the principles of complete internal economic accounting. 

In each one-plant industrial raterprlses, we can distinguisn the 
following 3 l»sic types of internal organisational cells; (a) productive, 
(b) nonproductive, and (c) functional. 

In the production cells, also called ^mobile" cells, is centered 
the production activity called for by the character of the given enterprise. 

Production cells may be (a) basic and (b) service. 
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In the basic cells are directly created and executed the 
industrial piroducts and functions assig^ned to the given enterprise. 

For example, among the basic cells of the textile industry 
enterprises are spinning, weaving, dyeing, and finishing and in the 
machine-building industry, foundry, forging, machining, assembly, 
etc. 

In the service cells is executed the production activity per- 
taining to the servicing of the basic cells, maintainance of work 
equipment, heat, gas, and electrical power supply, as well as the 
output of wrapping material for the production ceils. To the service 
cells belong tool rooms, pattern shops, power stations of all kinds, 
wrapping material producing departments, etc. 

In the service cells is executed production activity servicing 
not only the basic cells, but also the enterprise as a whole, as for 
exaBq>le inter and intradeparto^ntal transportation, storage facilities, 
repair shops for production equipment, etc. 

The activity of the nonproductive cells of an enterprise is 
centered on the conditions of life and cultiire of the workers of the 
given enterprise. They include community restauzants, first-aid 
stations, nurseries, kindergartens, workers* centers, etc. 

Functional cells do not participate directly in the production 
process and their function is administrative. To the fimetlonal cells 
belong the specific adsiinistrative divisions of the enterprise such 
as the bookkeeping, planning, statistical, personnel, etc departments 
which are included in the category of ^'administration. 

5. Groupings in Industrial Statistics 
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Grouping » as is known, constitutes the basic method of 
statistical studies. 

Depending upon the purpose of the investigation, various types 
of grouping are applied, and in each case the grouping is intended to 
bring to light the significant quality difference of the studied 
phenomenon . 

The grouping of industrial plants is very significant, since 
other eleioents of statistical study, such as industrial production, 
employment, wages, durable means, etc are also grouped accordingly. 

Below are given the most basic groupings of industrial plants 
as applied in industrial statistics Other groupings, applied ex- 
clusively in the study of specific phen<^ena (employment, wages, etc) 
will be described in other chapters devoted to the discussion of these 
phenomena . 

Production (Branch) Classification of Industrial Plants 

By the production classification of Industrial plajats is meant 
their grouping according to the one kind of product they produce. 

£11 industrial plants belonging to one phase of the national 
econoaqr, that is, to industry, are divided into branches. Specific 
izKius trial branches Goa^rlse those plants which are most similar in 
the kind of product they manufacture. Sach branch of industry is 
divided into groiq;>8, and each group of Industry Is in turn divided 
into various kinds. 

The producticna classification of industrial plants is applied 
equally in planning as in statistics. 
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On the basis of a correctly fomulated classification of 
industrial plants, the national economic plans establish planned 
proportions between the magnitude of production, employment, etc of the 
specific branches of Industry. Statistics, in turn, reveal the course 
of fulfillment of plan quotas and point to the eventual appearance of 
disproportions arising in the process of fulfilling the plan. 

formulation of the production classification of industrial 
plants is based on the lasting objective traits pertaining to the 
character of production of those plants, guaranteeing the comparability 
of the statistical data for various periods of tia®. Such comparability 
is not obtainable when industrial plants are grouped, let us say, 
according to departmental affiliation, because of organisational changes 
which occur in the national economy. 

The basic trait, according to which classification of industrial 
plants is foimulated* is that of the designation of the production, since 
many industrial plants vary primarily in what they produce, Son» plants 
mine coal, others produce machine^, and still others, textiles, or sugar, 
etc. The kind of product produced by the industrial plant constitutes 
its basic trait, since this trait defines at the same time other traits 
of the plant, such as the kinds of raw materials used, kinds of machinery 
and equipBtent in use, kind of qualification of trade workers employed, 
etc. 

It should be esiphasiaed that the designation of production was 
the accepted basis for industrial plant classification in Polish statistics 
even in the prewar period. 

"'As the most objective, measurable, statistically graspable 
classification trait of a workshop, the phenomenon of its activity, 
which for Industrial enterprises is the kind of merchandise which it 
manufactures and releases to the aaixicet, has been accepted. 
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’Since specific industrial plants manufacture a set of items 
the production of which depends upon the facilities existing in the 
plant and the trade qualifications of its employees, the set of items 
manufactured there can be accepted as an objective index of the 
productive capacity of that plant” CStatystyka Praemyslowa 1935 
[Industrial Statistics 1935], Gl® 1937, page IX>. 

The consequent following of the principle of classifying industrial 
plants by designation of manufactured products is not always possible. 

In some cases, items of the same designation are manufactured in such 
a basically different manner, by means of entirely different tools, 
machinery, and industrial equipment, and of entirely different raw 
materials. In such cases, the designation of the production does not 
have the significance of the basic trait defining other true traits 
of the industrial plant. 

I,et us take for example an industrial plant manufacturing wood 
and metal furniture, or a factory making leather and rubber footwear. 

It is a fact that in these cases the designation of tne production 
(furniture, footwear^ does not constitute a basic trait, since the 
manner of producing metal furniture differs fundamentally from the 
amnner of producing wooden cnaes. Equipment and machinery differ, raw 
materials are not the same, and the trade qualifications of the es^iloyed 
workers are not the same. Similar difficulties arise in the classifica- 
tion of leather and rubber footwear. In connection with this, there 
arises the necessity in justified cases of also using other criteria 
in the production classification of industrial plants, such as kind of 
raw materials used or the technical process eaq;>loyed in production. The 
criteria mentioned are of an auxiliary nature only and are ^p^ied only 
in cases where the designation of the product does not base the nature of 
a basic trait. 
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Cteilttlng considerations of a basic nature, one should point out 
that the kind of raw materials used as well as the nature of the tech-- 
nlcal process used in production cannot be accepted as the only criteria 
for the classification of industrial plants. Let us take, for example, 
lumber as a raw material. Thanks to achievements of modern technical 
science, the same raw material is used in factories producing items of 
various designations, by o^ans of different machinery and equipment, and 
by workers of various trade qualifications. Lumber serves as raw 
material in the lumber industry producing furniture or construction 
liimber. Lumber serves also as a basic raw material in the pulp and 
paper industry, and in the production of some artificial fibers in the textile 
industry. The classification of ail these various types of industrial 
plants into one group would indeed be economically senseless. 

Neither can the nature of the technical process used serve as a 
basic criterion in the classification of industrial plants. It plays 
only an auxiliary part in the grouping of industrial enterprises in the 
further stages of classification. 

The Successful selection ox the proper classification unit plays 
a tremendous role in the correct production classification of industry. 

In Poland the industrial plant, or the unit having a uniform type 
of production and separate prCTiises, has been adopted as the unit of 
production classification of industry. 

A Bultiplant enterprise cannot be accepted as a classification unit 
in view of the infinite number of possible combinations of different kinds 
of industrial plants within the framework of one enterprise. 

In 8<»e capitalist countries (Germany, Belglisa) in the prewar 
period, the so called ^’technical unit" was used as a classification unit. 
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By a '*teohnlcal unit" is unterstood a distinct and complete stage of 
the production process essential to a definite product or process. 

In this sense, getting out ice by workers in a brewery for the needs 
of that plant or the forging in a foundry constitute a separate ' tech- 
nical unit.*’ As a basis for the definition of the technical unit’ 
thus are accepted traits concerning the technical organization of 
production, dividing the technological process of production into 
such centers or stages which supposedly cannot be further subdivided. 

The basing of production classification of industry on the 
"technical unit" did not meet the practical tests. The selection of 
this classification unit led to a situation where items of a long 
production cycle, for example, machine building, was broken down into 
many minute technical units, and as a result a false picture of a 
supposed fractioning and deconcentraticn of heavy industry was obtained. 

In many cases It was Impossible to separate the "technical unit" and 
establish the beginning and the end of this "separate stage of the 
production process." Furthermore results of other statistical studies, 
for example, in the field of employment, wages, production costs, etc, 
could not be tied in with specific "technical units, " since these results 
concerned the plant as a whole and not its individual "technical units." 

Similar difficulties arise in the selection of the so-called 
"operation unit" as the classification unit. By an "operation unit" is 
meant certain kinds of operations performcKi within the framework of one 
Industrial plant, for example the transportation operation, power opera- 
tion, etc. 

The correct classification of a plant into a defined, branch 
group, or kind of industry does not create any difficulty if the plant 
produces one type of products (for example a hard coal mine, cement works, 
nail factory, etc), 
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Osrtain difficulties arise however in cases where the in- 
dustrial plant at the same time produces products belonging within 
the scope of production of plants belonging to various branch, group, 
or tjrpe classifications, as for example, when a brickworks produces 
bricks and tiles, or when a tile factory produces not only tiles but 
also glazing, etc. in such cases it is customary to classify the 
industrial plant according to that production which predtHnlnates in 
the factory. The magnitude of production can bo defined either accord- 
ing to value production or according to the number of workers engjloyed 
for the various products. 

It is accepted as a principle that industrial plants are classi- 
fied according to the final product of a given plant and not according to 
the interaediary products or so called half products which result from 
completion of intermediary phases of the production process, if, for 
example, in a factory producing farm machinery, certain farm machinery 
parts are also cast in the factory foundry, this factory is always 
classified as a farm machinery plant and not as a foundry. 

It should bo emphasized that transitional changes of the production 
program do not affect the classification of the industrial plant, if, 
for example, a bicycle factory teaqx>rarlly produced kitchen utensils 
for a certain period of time, this factory is continued to be clakstfied 
under the production of bicycles and not of utensils. This is intended 
to prevent the creation of cosparison difficulties in the use of statis- 
tical data due to frequent changes in classif icatlwi. only in cases where 

the eh^e of pr««raa has a lasting character should a change in claasl- 
fication follow. 

A characteristic trait of production classification of industrial 
plants is its contents. Aa exaer^erated mcpanaion of classification and 
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Its excessive sulxli vision is not recommended, since It leads to an 
obscure picture of the production types of industrial plants and causes 
the classification of plants to change into a listing of products. 

The above discussion aims to point out the desirability of a 
maximal stability of the production classification of Industrial plants 
in order to secure the comparability of statistical data. One should, 
however, keep in mind that such a stabilization is relative. As a re- 
sult of rapid technical progress, new branches of production are formed, 
the production of items formerly not produced in the country is develop- 
ing, or the technological process of production may change radically. 

This in turn, makes it necessary to revise classifications or to make 
them more complete. Furthermore the broadened scope of statistical 
methods requires changes in the existing classification. For this reason 
it is essential to establish a so-called numerical key, which will permit 
the change from one classification to the pther In retrospective statis- 
tical studies. 

In 1947 in People's Poland a new classification was worked out 

ing 24 branches. 

1 . Mining 

2 . Mineral industry 

3. Metallurgical industry 

4. Metallic Industry 

5. Electrotechnical industry 

6. Optical and precision 

instruments industry 

7. Fuel' Oil Industry 

8 . Chemioal industry 


9. 

Textile industry 

10. 

Paper industry 

11. 

Polygraphic industry 

12. 

Leather Industry 

13. 

Lumber industry 

14. 

Bluscial instruments industry 

15. 

Food and farm products industry 

16. 

Clothing industry 

17. 

Building enterprises including 


building trades 
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18. 

Refrigeration Industry 

21. 

Water supply 

19. 

Miscellaneous industry, 

22. 

Railroad workshops 


not specified 

23. 

Gardening, Nurseries 

20. 

Electric power plants. 


livestock breeding, and 


transmission stations, 


fisheries not associated 


and power and light 


with farming 


installations 

24. 

Pa 3 n!ients and services 


The 1947 classification was 

binding 

only for the period of the 


Three- Year Plan. In 1949 a new classification, which went into effect 
in 1950, was established which divided industrial plants into the fol- 
lowing 28 branches. 


1. 

Electrical power plants 

15. 

Chemical industry 

2. 

Mining 

16. 

Rubber industry 

3. 

Digging of other mineral raw 

17. 

Textile industry 


materials 

18. 

paper industry 

4. 

Building materials industry 

19. 

polygraphic industry 

5, 

Procelain and china industry 

20. 

Leather and footwear industry 

G . 

Glass industry 

21. 

Lumber industry 

7 . 

£ietallurgical industry 

22. 

Musical instruments industry 

8. 

Building machinery and con- 

23. 

Farm products Industry 


struction industry 

24. 

Food industry 

9. 

Means of transportation IndtiStry 

25. 

Clothing industry 


excluding shipbuilding 

26. 

Refrigeration Indus tz*y 

10. 

Shipbuilding industry 

27. 

Miscellaneous t unspecified 

11. 

Idght metal Industry 

28. 

Water supply 

12. 

Precision and optical instru- 




ments industry 



13. 

Electrochemical industry 



14. 

Fuel products industry 
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The Introduction of this classification was based primarily 
on production methods. 

Branch 17 of the old classification "building enterprises in~ 
eluding building trades" was abolished, as these enterprises do not 
rightly belong to industry. 

Also abolished was branch 23, "gardening, nurseries, livestock 
breeding, and fisheries not associated with farming,” because such 
activities do not belong to industry with the exception of marine 
fishing which was included in the new classification under food in- 
dustry (branch 24). 

Also branch 24 "pays^nts and services" was omitted as being 
in effect communal payments and services not belonging to Industry. 

The larger branches of industry such as minerals, chemicals, 
and foods, were further subdivided, and some it^BS were transferred 
from one branch to another. 

Pr<^ress in classification methods is shown in the new classifi- 
cation introduced in 1952. In this classification there is an apparent 
tendency to group plants by the designation of the product rather than 
by the technical process. This explains the disappearance of "mining" 
and the distribution of its plants correspondingly to litetallurgy. Fuel 
Production, etc, 

BRAfiCEES OF PROTOCTXOK IN THE 
1. Hetallurgy and the processing 
of iron (includlag the mining 
of the ores 
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3. 

Fuels industry 


13. 

Lumber and woodworking industry 

4. 

Electric power genearation 


14. 

Cellulose and paper industry 

5. 

Machinery and equipment 


16. 

Fine paper and office supplies 


building industry 



industry 

6 . 

Metal and electrical appliances 

16. 

i*olygraphic industry 


industry 


17. 

Textile industry (including 

7. . 

Chemical Industry (including 

the 


hosiery and clothing) 


chemical processing of wood 
coal) 

and 

18. 

Leather and footwear industry 

8. 

Rubber industry 


19. 

Musical instruioents industry 

9. 

Pharmaceutical industry 


20. 

Food Industry 

10. 

Building materials industry 


21. 

Salt industry 

11. 

Glass industry 


22. 

Refrigeration industry 

12. 

China and porcelain industry 


23. 

Fats and oils industry 




24. 

Miscellaneous 


The binding classification of industrial plants in the Soviet 
Union contains 32 industrial branches. Tiie larger number of branches in 
this classification is due to the tremendous development of industry in 
the Soviet union, which necessitated the establishaient of new branches in 
the classificaxlon. (The classification is given in A. J. Jezow, 

Podrecznlk statystyki przemslowej [Bianual of industrial Statistics] > 

1950, Ksiazka i Wiedza, pages 367-370.) 

Grouping According to Economic Designation of Production 

Karl Marx's division of material production into Part I, comprising 
the means of production, and Part H, comprising consisaer goods, has a 
tremendous significance in the study of the basic line of the developaient 
of industry and the entire process of the broadened socialist economic 
growth. In this connection all economic plans, yearly and in perspective, 
contain tasks defining the dynamics of the production of means of production 
and of consumer goods. 
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The divisloiQ of socialized production is made in practice along; 
the designation of production into economic groups A and B. 

Group ’‘A*', which corresponds to Part I in xhe Marx terminology » 
comprises the production of the means of production, and Group "b", 
corresponding to Part II, the production of consumer goods. 

The Introduction of this division in practice may cause serious 
difficulty, since the same product sometimes has a partly production 
designation and sometimes a nonproductive one. Blectric power, coal, and 
fuel oils served partly as a means of production and partly as consumer 
goods (tor example, in household use). In this connection the listing of 
the given product under group ’'A'* or "B” is done according to the pre- 
dominant chaz*acter of its designation. Thus for example, coal is in- 
cluded in group ’’A” and salt in group ”SV 

Bp to 1954 the division of industrial production into economic 
groups *’A'’ and "B” was made by the so-called "plant’' method, by which 
specific types of industrial plants or groups or oven whole branches were 
incorporated into group ”A" or according to the predominant economic 

character of production. In this connection the production (branch) 
classification of industrial plants was related to the economic grouping of 
these plants. A determination of this kind facilitated work with statis- 
tical data, even though there was an awareness that such a division is 
arbitrary in many cases, since part of the output of industrial plants 
included in group "AV for example, was earmarked not only partially but 
entirely for consumption, that is, products belonging to group "B. 

In order to increase the precision of statistical planning and 
studies, starting in 1964 the ’’plant" method of dividing production into 
economic groups "A" and "B" mas abandoned in favor of a division determined 
by the predominant designation of the products. 
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Grouping According to Socialized Forms of Indtuitry 

Grouping of industrial plants according to socialized forms of 
production or according to the form of the ownership of the means of 
production is very important. 

In an address at the Fifth Plenary Session of the Central Com- 
mittee of the United Polish Workers Party on 15 July 1950, Hilary 
Mine stated the following. 

'*In industry, due to the general growth of socialized small 
industries, the socialist sector of the total production of Industries 
and crafts rose from about 89% in 1949 to about 98% in 1955. 

"The remaining 1% falls to the small item crafts economy, and 
eventually the participation of capitalist production will be reduced to 
hundredths of a percent" (Nowe Drogi [New Roads], No 4 (22), 1950, page 
35). 

In the light of the assumptions of the Six-Year Plan, and for the 
purposes of the socialist control of its fulfillment, industrial plants 
are grouped as follows. 

A. Socialist industry 

a. State ownership 

b. Cooperative ownership 

B. Small items industry (individual crafts) 

C. Capitalist industry 

(private industry) 

In the Poland of large estates and capitalism, plants were grouped 
according to so-called legal form dividing the plants according to their 
ownership by joint stock coiiQMUiies, corporations, limited partnerships , 
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firm partnerships, cooperatives , single indl victim Is or other unknovn 
legal forms, as well as according to the religion of the plant owners. 
Indeed these "’groupings*’ are very formal and their instructive value 
rather limited. 

Grouping According to Organizational Affiliation 

Statistical studies group industrial enterpj^ises according to 
their organisational affiliation with departments (ministries and central 
bureaus) supervisory units (central administrations, central cooperatives, 
and associations), etc. 

The necessity of applying this type of grouping stems primarily 
from the fact that the national economic plan divides the plant tasks by 
departments, which in turn defines the plant quotas of the organ issat tonal 
units (central administrations of Industry, central cooperatives, etc) 
within their jurisdiction. 

Furthermore, the grouping of industrial enterprises according to 
their organizational affiliations enables the introduction of statistical 
control of the plan fulfillment. indeed, without this grouping such 
control would be altogether impossible. 

The binding system of reporting according to which supervisory 
reporting units coB^ile their sumiary reports from the material sutnaltted 
by the basic reporting units under their jurisdiction, in practice 
facilitates markedly the application of grouping by organizational 
affiliation. 

In grouping industrial enterprises by this system one should keep 
in miml that departments as well as central administrations of Industry 
sometimes c&aprise Industrial enterprises bel<mgliig to different brandies 
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or groups of industry. Similarly particular industrial enterprises some- 
times comprise plants belonging to different branches or groups of 
industry. As is known we inherited from the capitalist economic system 
in the pre-September period many ccxabined enterprises, comprising plants 
belonging to different branches of industry, as, for example, a saw mill 
connected with a flour mill and a brick works, etc. The combining of 
these plants were frequently haphazard and did not arise from the actual 
needs of industrial production. 

It must be admitted that despite the great prepress in the speciali- 
zation of enterprises and central administrations of industry in People’s 
Poland, grouping according to organizational units does not correspond 
with the grouping by branches. This means that grouping by organizational 
units does not permit the separation of groups entirely hosiogenous qualita- 
tively, which, as is known is the main purpose of grouping methods. In 
this connection supervisory rep^orting units are required to c<»^ile 
summary reports twice yearly on the gross value of production and on 
employment separately for each branch of industry. 

A statistical measure of branch specialization in a given organiza- 
tional unit may be the ratio of workers employed in the basic branch of 
this unit as compared to the total number of workers. 

la using the organizational affiliation method of grouping Industrial 
enterprises, difficulties arise in those cases where organizational changes 
have occurred d\iring the year under report. These changes complicate the 
coaparabllity of the data ccMQceming plan fulfillment with the planned 
quantities and for that matter the ccmqmirabllity of all dynamic factors. 

In order to avoid such difficulties, regulations require that 
whenever reorganization of a unit has taken place during the report year, 
for eaonple, in the diviBi<m of a central administration, centrals be treated 
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as if they had existed since the beginning of the year. That means that 
the newly formed centrals show in the summary reports the yearly quotas 
for the units within their jurisdiction as well as their fulfillment from 
the beginning of the year and not from the time when the particular central 
started operation. Similarly the original central administration which 
turned over enterprises to the newly formed ones correspondingly dec3rease 
its yearly quotas and fulfillments from the beginning of the year. 

This principle is also maintained in cases where a raultiplant enter- 
prise transfers one of its plants to another enterprise. 

There is also a regulation covering the transfer of units which 
do not have an independent account or a separate intraplant plan. In 
such cases the transferring unit covers it in its report only fron the 
beginning of the year to the date of transfer, and the receiving unit from 
date of transfer to the end of the year. 

One should note that the transfer of certain types of equipment, 
machinery, and installations are not considered an organizational change. 

In all cases of organizational change also the supervisory report- 
ing units, transferring as well as receiving, must introduce the corres- 
ponding corrections in their reports or plan quotas and fulfillment as of 
the first of the year. 

Table 3/1 1 taken from the Rocssniku Statystycznym [statistical 
Yearbook of 1949] is an exaiqi>le of grouping by organizational affiliation. 
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rinj'iijjiiiirr of value production plan in plants to some central administrations and monopolies 


central Administrations Monopolies 

1947 


1948 


1949 


Fulfillment 

Quota 

Fulfillment 





in absolute 

in % of 





figures 

quota 



in million zlotys according to 1937 prices 


[1] 

(21 

[3] 

(4] 

[5] 

[6] 

Total* 

9,905 

11,530 

13,146 

114.0 

14,220 

Including : 






con tral administration of power 

358 

423 

422 

99.8 

423 

Contral adailnistrtttlon of coal Industry 

1,593 

1, V31 

1,856 

107.2 

1,930 

Central administration of chemical Industry 

662 

816 

1,032 

126.5 

1,126 

Central administration of metals industry 

817 

1,019 

1,152 

113.0 

1,289 

Central administration of electrotechnical 






Industry 

174 

262 

303 

115.7 

357 

Central administration of textile Industry 

1,815 

1,932 

2,252 

116.6 

2,265 

Central administration of clothing industry 





309 

Central administration of leather Industry 

139 

182 

216 

118.9 

250 

Central adinlnlstration of paper Industry 

257 

289 

317 

109.7 

371 



I 




[1] 



[21 

[3] 

[4] 

[5] 

[6] 

central adfuinistratlon 

of 

mineral industry 

230 

239 

277 

115.6 

281 

central administration 

of 

lumber industry 

70 

89 

109 

122.9 

118 

Central administration 

of 

sugar industry 

286 

303 

360 

119.1 

363 

central administration 

of 

fermentation industry 

79 

95 

101 

106.6 

150 

central administration 

of 

food industry 

158 

234 

287 

122.5 

167 

State liquor aonofioly 



627 

651 

657 

100.9 

647 

Polish tobacco monopoly 


384 

447 

502 

112.4 

560 

State natch monopoly 



61 

71 

81 

113.3 

79 


•ixcludlog: IndMtrlal plants subject to the Central Administration of state Farms, the Ministries of Rfealth, Navigation, Arts 
' and Culture, Bducatlon and Rehabilitation. Source: Rocznik Statyatyczny , 1049, page 46. 
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Grouping by Area Diatrlbution 

One of the basic tasks of the Six-Year Plan is the industrializa- 
tion of econoBlcally backward areas and the even distribution of the 
creative forces all over Poland. 

It is known that in 1949 65.8% of the total employment in industry was 
centered in 4 highly industrialized wojewodsatwos, Stalinograd, opole 
Wroclaw, and Lodz, and in the city of Lodz. The rest of Poland provided a 
meager 34.2%. 

AS a result of changes in the distribution of creative forces in 
Poland and the construction of new industrial plants in economically 
more backward areas, the portion of Industrial employment in the above 
4 wo ewodztwos will fall In 1955 to 54.3%, and the portion of the rest of 
Poland will rise to 45.7% with an overall increase of industrial employment 
in Poland. 

Statistical observation of the process of changes in the distribution 
of creative forces requires the grouping of industrial enterprises accord- 
ing to area distribution, and therefore according to economic regions 
as well as according to wo ,ewodztwos, and within specific wo ewodztwos 
according to powiats. 

In grouping plants by area distribution one should bear In mind 
periodic changes in the administrative division of Poland. This is 
especially important in maintaining the c<XBparability of stiKlied phenomena 
of dynamic factors. 

Below is given Table 4/11 which shows the distribution of industry 
and crafts according to the number of workers in absolute figures and in 
percentages of total employment. 
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TABLE 4/11 

DISTHIBBTION OF IHBDSTRY AND CRAFTS ACCORDING TO NTlffiER OF WORKERS IN 1948 


X teal zat ion 

In Absolute Figures 

In Percentages of 



Total Employisent 

Total workers employed 

1,378,246 

100.0 

Wojewodztwos : 



Capital city of Warsaw 

67,923 

3.6 

Warsaw 

59,233 

3.2 

City of Jjodz 

176,033 

9.4 

Lodz 

103,089 

6 , 5 

Kielce 

95,552 

5.1 

Lublin 

29,986 

1,6 

Bialystok 

14,'? 38 

0.8 

Olsztyn 

14,668 

0.8 

Gdansk 

62,604 

3.3 

Pc^iOrze 

91,501 

4.9 

Szczecin 

45,517 

2.4 

Poznan 

161,205 

8.5 

Wroclaw 

231,280 

12.3 

Slask 

545,152 

29.0 

Krakow 

136,049 

7.2 

Hzeszow 

43,611 

2.3 


Source: Rocaiik St&tystycgpy , 1949, pages 34-35. 

Grouping According to the Siae of Industrial Plants 

The grouping of industrial plants according to their siae is of 
great inatnictive value. In the capitalist spstea It enables the observa- 
tion of the ptenoaenon of ti^ conc^tration of creative forces, of thm 
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acquisition of Industry by cartels, monopolies, etc. 

In a socialist system this method of i^rouping makes possible the 
deep economic study and the bringing' to light, for example, of the con- 
nection between the level of productivity or production costs with the 
size of the industrial plant. 

In the application of this kind of grouping the establishment of 
the criterion for division is most essential. 

As the first criterion one can take the number of workers employed 
in an industrial plant. On this basis industrial plants can be divided 
into small, medium, and large, accepting, for example, as small plants 
those that employ less than 50 workers and as large ones those employing 
500-1,000 workers* 

The eraplo 3 naent criterion however can be applied only in those cases 
where the number of en^jioyed defines the size of the plant. In some cases 
the size of the industrial plant is decided not by the number of workers 
but by the power of the installed equipment, by the manufacturing capacity, 
etc. Furthermore one should also bear in mind that in various branches 
of industry the significance of the employment criterion varies. For 
example, a mine employing 200 people is a small mine, whereas a power 
plant or gas works employing that number is a large one. The grouping 
of industrial plants according to size cannot therefore be based entirely 
on one criterion in all cases. In specific branches of Industry, plants 
are grouped according to varying criteria, for exuple, the amount of pro- 
duction (quantity of mined coal), vali» of production, value of permanent 
means, power capacity, etc. 

Statistics in prewar Poland used a division of industry into large, 
medium, and small based on the category of the industrial certificate 
purchased by the plant frost the treasury. 
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Largfe Industry comprised plants having certificates of categories 

medium industry categories IV and V, and small industries comprised 
these plants having certificates of categories VI, VII, and VIII. 

The category of an industrial certificate depended upon the 
volume of production in coal and ore mines, oil fields, distilleries, 
breweries, sugar refineries, etc, the sura of the diameters of mill stones 
In mills, on the number of active presses In creameries, and on the 
number of employed workers in other plants. 

As a result of this division the employee average in a large 
industrial plant amounted to over 200 workers, in a small industries 
plant up to 15 workers (from 1935 up to 25 workers). 

At present in Polish statistics and planning the division into 
large, medi’om, and small industries is made according to the departmental 
affiliation as discussed in Paragraph II of this chapter. 
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lil. STATISTICS OF IMDOSTRIAL PRODUCTION 

J. Kantor 

1. Concept of industrial Production 

Statistical studies of industrial production are among the most 
Important tasks of industrial statistics. The production of industrial 
articles is the main task of industrial plants. 

By industrial production is understood the direct and useful 
result of the productive work of the industrial plant in the form of 
industrial articles and services {works). 

According to this new definition the production of a plant comprises 
only that which is produced in the given plant and possesses utilitarian 
value . 

The production of a plant would not include such results of creative 
work which do not have utilitarian value. Hence the production of a plant 
would not include deficient articles of any kind (rejects). That means 
articles which cannot be used according to their designation, since they 
do not meet required specifications. 

Neither can one incliaie in the production of a given plant the 
production from raw materials belonging to the plant but manufactured in 
another plant as a result of the spreading (feeding) syst«ai. Let us take 
an example. Let us assume that plant turns yaam over to plant ’’B ’ 
for weaving. The produced cloth is retiumed to plant ”A*’ and plant 
receives remuneration in exchange. Even thoi^h the cloth belongs to 

A, it cannot include it as its own px*oduction since it is not 
the result of its own labor. On the other hand, plant should in- 
cliKte It as its production even thoi^h it was produced from yam belonging 
to plant **A. *’ 
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Accordingly industrial production should include all products 
manufactured in the plant regardless of the source of the raw materials 
used. 

Speaking of the production of a defined article, we have in mind 
production frc«a primary or raw saaterial . It happens frequently that new 
articles are produced from wastes of basic articles, for example, insula- 
tion plates from wood shavings, toys from cloth cuttings or wood scrap, etc. 
Articles are also produced from used materials, for example, children's 
clothing from used adult clothing, used parts in the manufacture of new 
pianos, new boxes from used parts of old ones, etc. Such articles are 
also included in the production of a plant, since they are usable and 
they are the direct result of the labor of the plant. Production in a 
plant does not depend on the raw materials. its determining factor is 
the creation of a new aixl useful article. 

Industrial production also inclixtes so-called by-products produced 
in c<m junction with the basic product in the couirse of mahufacture, 

(for example, in sugar production, molasses, in the making of coke, coking 
gas, as a by-product of sulfite in the producticm of cellulose, etc). 

Besides the above-mentioned products obtained as a result of the creative 
labor of the plant, industrial production includes productive services of 
an industrial nature. Here w© first include the installation work done 
outside the plant by perman^t plant perscnmel when its value was not 
Inclixied in the value of the installed product, for exai^ple, the instal- 
ling of a boiler on the customer's premises by eaqiloyees of the plant 
which produced the boiler is ix^luded in the producticm of the plant, if 
the installation cost was not included In the cost of the boiler. In 
this case, the installaticm should be considered as a final phase of 
production. 
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Services also include all repairs to industrial products as 
well as capital improvements to equipment, with the exception of con- 
struction works done in capital repairs of blast furnaces, industrial 
furnaces, kilns, gas-generating towers, etc, since these are large invest- 
ment items, and like repairs to buildings, factory halls, etc, are classi- 
fied as investments. Services also include labor invested not in pro- 
duction of new products from raw materials but in the division of products 
created in other plants or in the increase of their value by additional 
work effort, Cfor example, cutting of meats, bottling of beer, vinegar. 
Wine, or edible oils, regeneration of filtration coal or oil, etc). 

Under the heading of services are also included all kinds of 
profitable work of various plant departments, for example, machining and 
heat treai.ment, galvanizing and nickel plating on a jobbing basis, dyeing, 
finishing, treatment of fabrics, etc. 

We see from the cited examples that productive services can be 
of 2 kinds, services whose task it is to maintain or restore the useful- 
ness of a product by repair and services which increase the value of the 
finished goods, (galvanizing, nickel plating, dyeing, etc). 

industrial production includes finished articles, part articles 
(semiproducts), as well as unfinished production. The most important 
of these being articles ready for use. 

GUS instructions concerning statistical reports on the fulfillment 
of technical, industrial, and financial plans explain the concept of 
finished products,'* as "finished and complete articles which adhere strictly 
to accepted norms or to such technical conditions adopted by the technical 
control within the enterprise or established by the purchaser regardless of 
whether they are ear-marked for sale, for the capital Improvement of the 
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machinery ana equipment belonging to the enterprise, for economic 
investment, or for the factory itself or off the premises facilities." 

The article then is considered finished, not merely when it is 
eo»q>letoly processed, but only after it has been accepted by the tech- 
nical control of the factory and after the confirmation that it meets 
required specifications. The correct definition of the time that the 
article is finished is of groat significance in statistical reporting. 
Since in the report it is permissible to list under finished production 

only that part of production which was approved by the technical control 

Within th© repoi't. 

we can examine the concept of finished articles only frcmi the 
standpoint of a given report unit <industrial plant or enterprise) . 

From this standpoint a finished article will be one that requires 
no further processing in the plant in which it was produced, on the other 
hand, an article that requires further processing in the factory of its 
origin should bo considered a semiproduct (partly fabricated). 

In a textile mill, for example, yam spun in the spinning department 
but still to be woven in the weaving department of the same mill into 
fabricais a semiproduct, in a winery the semiproducts are fruit juice, 
purees, and pulp frcna which wine is obtained as the final product of the 
saute establisim^nt . 

in an iron foundry semiproducts are in the order of processing; 

Ca) pig iron processed in the foundry's steel mills into raw steel; and 

(b) raw steel processed in the foundry's rolling mills into rolling stocks 
etc. 
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Not all articles are uniform like hard coal, bricks, cement, coke, 
etc. In many cases the article is composed of a series of parts, for 
example, a table of a frame, drawer, and top, boots of an upper, insole, 
sole, and heel, a bicycle of wheels (and the wheels are composed of rime, 
spokes, axle, tires, and inner tube), frame, fork, handle bars, seat, 
hubs, chain, etc. Other articles are made up of several and even several 
hiandreds of parts which are produced in specific departments of an industrial 
plant . 

It happens quite frequently however that not all parts and semi-* 
products are assembled or processed into finished atricles, but are dis- 
posed of outside of the premises in which they are produced, (for exai^le, 
a bicycle factory disposes of not only cosq>lete bicycles but also specific 
parts, such as hubs, axles, rls^, frames, etc). Since these parts or 
semiproducts are intendi^ for sale and not for further processing, they 
should be included in the finished production of the given plant (under 
finished articles). 

Accordingly the GUS ins tinict ions include the following among 
finished products. 

’‘a. Parts of products earmarked for sale regardless of their 
stage of completion. 

b. Semiproducts provided they are sold outside of the enterprise 
or are earmarked for the enterprise’s own econ<»iy investments, capital 
iim>roveaents, or other extra operational activity of the enterprise. ’ 

Not all parts can be used up in the completion of finished products 
within a given zeport period. Those parts not in service or remaining in 
stock In the various departments constitute unfinished production, 
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It Should be emphasised that unfinished production comprises not 
only parts of unfinished finished products but also those articles 
remaining in the workshop, for exao^le, on machine tools, on weaving looms, 
etc. 

under the heading of unfinished production c<»&es all the production 
of a plant which at the time of the report is still in the course of 
manufacture, hence, parts and materials in the process of manufacture 
or assembly, or parts, materials, or semiproducts found in departmental 
store rooms or at the various work posts awaiting further processing, 
alteration, or assembling. 

unfinished production also includes products ready for use which 
require final completion with parts produced by the same plant or purchased 
from other plants. In a bicycle factory, for example, unfinished production 
will include fully assembled bicycles which lack tires <the fault, let 
us say, of the tire factory which did not supply them on time, as a result 
of which the bicycles could not be completed). 

2, Quantity of Productiop 

in defining the magnitude of production in natural units each product 
is given in the units of measure appropriate to its physical characteristics 
and designation. Hence, electrical energy in kwh (kilowatt hours), hard 
coal, in t, illuminating gas in cu ra, shoes in pairs, locomotives In pieces, 
etc. 

Quantity computation of production of one kind does not present 
any difficulties. Difficulties arise in the counting of heterogeneous 
products with a laz^e nmabor of assortments. In some branches of industry 
the number of assortments Is enormous, amounting to tens of thousands. 

The computation of such an assorted production at a central level (GII3, 
ministry or central administration of Industry) is therefore iaqK»8sit>ke and 
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pointless, liiposslble, because statistical presentations would require 
such a trentendous apparatus that no government could afford it in view of 
the prohibitive cost, pointless, because orientation in the tremendous 
mass of figures would be difficult* 

Furthermore were we to leave to the plants the decision of the 
names and units of measure of the products, we would receive noncompara- 
tive isaterial, which does not lend itself to statistical presentation, 
since the same product manufactured in several plants would be listed 
under different names or under names which might sound alike but mean sev~ 
oral things. The product would be given kk various units of measure, for 
example, electric engines in pieces, motors in kg, etc, and in the latter 
it would not be known whether they are electric motors (electric engines), 
gas motors (gas engines), or internal combustion motors (internal combustion 
engines). 

Data submitted in this manner would be impossible to summarize 
or to obtain from them the proper figures which would illustrate the 
magnitude of the given product. 

An unclear nosnenclature of products can further cause error by in- 
cluding products in the wrong group, a thing that would be difficult to 
check and correct. 

In order to avoid such difficulties, a so-called "statistical 
statement of products" is used in statistical studies. It lists uniform 
names for products and their units of measure as well as a classification of 
the product. All industrial products are divided into branches and Moh 
branch in turn into smaller groups, such as divisions, groups, subgroups, 
etc. 

^ AQ ^ 
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The problem ot classification of industrial products is discussed 
in detail in the chapter on statistical supplies. 

There sometimes i^rlses the necessity of expressing: in one measure 
of production products fundamentally different, but ^hich are similar 
either in construction or Stilization. in such cases c<»iputation is done 
in arbitrary units, that is heterogeneous production is expressed in a 
unit of measure agreed upon. Examples are artificial fertilizer factories 
producing fertilizers of a varying content of phosphorus or nitrogen, 
factories which produce sulfuric acid of varying concentrations, distil- 
leries producing alcohol of varying strengths, railroad yards producing 
cars of varying size, etc. 

These products, heterogeneous in certain respects, are entered 
under a common unit of measure, which properly describes the magnitude 
of production of the given product. For example, artificial fertilizers 
are computed according to the contents of the pure component (for example, 
superphosphate in sulfuric acid of varying concentration in 100%, 

alcohol of varying strength in 100^, railroad cars of various sizes in 
2-axle cars, fuels of all kinds of varying calorific value In fuel of an 
arbitrary value of 7,000 cal, etc. One can cite a whole series of examples 
for the coB^uting of production in arbitrary units where the basis of 
computation is the utilitarian value cf a given product. 

Another method of c<»a>nting production in arbitrary units is 
computation on the basis of labor input necessary to provide one unit of the 
product In accordance with binding norms. 

The technique of cc«putatlon is vary siaqile and depends ca the 
computation of the labor output coefficient per unit of a given kind of 
product, accepting the norm labor output for product A as 1, and nultl- 
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plying the nimb^r of produceii products by the corresponding coefficient. 
The result of this ccwnputation is presented in the last column of the 


table, the sura of all the figures of this column gives the overall 
magnitude of production of products A, B, and C expressed in the unit 


of production of A. 


In computing production in arbitrary units as a basis of 


computation, we can also select other elei^nts, for example, the manu*** 


facturing cost of the product. 


Example. (Sawinski, D. W., Kurs promyszlennoj statlstiki [Course 


on industrial Statistics] (Russian edition, 1949, Moscow, page 82): 


products Units Time norm Ratio of Work Output 


Production 


produced per unit to time norm per unit computed per 


taken as a basis 


arbitrary unit 


Total ccm^uted X 


for product A 


The computation in arbitrary units discussed above can be applied 


only in definite cases where only products of one kind enter the commutation. 


A quantitative (in physical units) grasp of production has a funda- 
mental significance in the drawing up of a production balance sheet. On 
the basis of the production balance sheet is worked out the materials bal- 


ance sheet which enables the correct coupling of the material for a given 


kind of production with the sources of its supply. 
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A production balance sheet of a plant is coatprised of 2 parts, 

(a) income and (b) expenditures. 

The income part is con^rised of production supplies at the begin- 
ning of the report period and the production accomplished in this period. 

The expenditure side includes the plant expenditures for production, 
savings and investment pu3rposes, purchases outside of the plant, losses, 
and the remaining production elements in the plant at the end of the 
report period. 

Chi a national scale a production balance sheet also includes, 
on the credit side, the import of materials and, on the debit side, in- 
dustrial and investment costs, market supplies serving to insure the 
individual needs of the population, export, and Increase in state stocks 
and reserves . 

3. Value of Production 

The quantitative grasp of production allows us to compute the 
magnitude of production of specific products in strictly defined units of 
measure. It does not however, permit the definition of the entire 
magnitude of production by the Introduction of one common denominator. 

For this reason, in addition to the quantitative magnitude of production, 
industrial statistics study at the same time the magnitude of production 
according to value. 

in statistical reporting in computing the value of production, 
factory wholesale prices (market prices), f. o. b. factory, are applied. 

Besides current prices, statistical reporting also uses fixed prices, 
since in analysing the physical extent of production one cannot compare 
the magnitude of production computed according to current prices in 2 
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different periods » because the prices of the period studied invariably 
differ from the prices of the preceding period. 

Let us clarify this with an exan^^le. Let us assume that a cement 
factory during its first year produced 10,000 t of cement and that the 
price of one t was 20 zlotys. That means that the production of csraent 
computed in curarent prices amounted to 200,000 zlotys. In the second 
year 12,000 t were produced at a price of 18 zlotys per t (lower price of 
cement). Hence the production value ©f cement In the second year amounted 
to 216,000 zlotys. 

The quantitative growth of cement production was 2000 . 100 ~ 

10,000 

20 %. 

Dzamining the dynamics of production according to value in current 

prices, we see tliat the growth of production was 8% 216,000 - 100 = 108). 

' 200, 000 

Hence, "the growth in production according to value in current prices is 
12% lower than the actual growth in the quantitative sense, which is ex- 
plained by a 10% lowering of cement prices. 

The application of current prices in the ccnaputation of the index 
of the physical magnitude of production is possible only if the computa- 
tions are corrected for the price index. 

In our case the price index is » 0.9. 

20 

Correcting the magnitude of production for the price index we obtain 
240,000, hence the. index for the physical dimaBics of production 

0.9 

is 240,000 . 100 == 120. 

200,000 

In practice, in the stixiies of the dynamics of the physical magni- 
tude of production fixed prices are applied according to which the value 
of production of the reporting and basic period are c<»^uted. 
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In all value production computations in plane ae well as statis* 
tical reporting immediately after the war and in the Three~Year Plan, 1937 
prices were adopted as the fixed price, because OUS possessed detailed 
data concerning production value for that year, and because the greatest 
number of catalogues of prices of Industrial articles for that period 
were preserved^ 

The application of 1937 prices however had basic faults. These 
prices contained a series of financial elements inherent in the market 
prices resulting from the peculiar market situation arising from the 
monopolizing of a series of production branches (prices of monopoly 
products of the prewar period are of little use as a gauge in the computa- 
tion of production volume). 

The 193? prices did not include many articles which were not 
produced in pre-September Poland but wear© produced in People *s Poland, 

Furthermore the ccnaposition of the 1937 prices did not correspond 
factual interrelationships existing between prices in various economic 
branches of People's Poland. This mainly concerned industrial and 
agricultural production. The refozmi of the system of fixed prices based 
on those of 1937 was introduced by a resolution of 16 Biarch 1949 of the 
econcsBlc committee of the Council of Ministers. 

As a basis the fundamental fixed prices in effect in 1948 were 
accepted, based on the average effective prices received in 1937 by pro- 
ducers from wholesale sales without exercise taxes, f . o. b. mill (f . o. b. 
car loading station). 

On the basis of this resolution was ccmipiled a "catalogue of 
fixed prices" which introduced the new systm of fixed prices in effect 
since 1960. 

Ye sulsBit an excerpt frcm the "Catalogue of Fixed Prices.'* 
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1 

Serial 

Humber 


Group 

Name of Article 

Height 

Width 

Dhit of 

Obit 

1 


Mb 

GOS statist- 

Of 

division 




measure 

price 




ical 

article 









[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

[ 7 ] 

[8] 

[ 3 ] 




090222 



Silk and outfitting industry 





1 

101 

1/1 

Men's underwear 

80 

95 

1 na 

2,65 



2 

090222 

103 

1/1 

Men’s underwear 

80 

95 

same: 

2.90 



3 

090222 

107 

1/2 

Men's underwear 

80 

70 

same 

1.95 



4 

090223 

109 

11/1 

Lightweight lining 

80 

99 

same 

2.30 



5 

090243 

112 

li/1 

Heavyweight lining 

90 

196 

same 

2.95 



6 

090243 

113 

11/2 

"Minerva" lining 

140 

235 

same 

4.50 


, 

7 

090221 

115/90 

111/1 

Pique blouse [material] 

90 

138 

same 

3.55 


w 

10 

1 

8 

090221 

116 

111/1 

Pique Blouse [material] 

80 

123 

same 

3.25 



9 

090221 

117 

IV/1 

Dress crepe "Mongol" 

90 

8 ? 

same 

3.05 



10 

090221 

118 

IV'l 

Dress crepe marocaln 

90 

100 

same 

3.10 



11 

090221 

121 

IV/2 

Dress crepe "Mouse" 

90 

120 

same 

4.50 



12 

090221 

122 

IV/2 

Dress crepe satin 

90 

162 

same 

4.15 



13 

090221 

123 

IV/1 

Dress crepe bark 

90 

92 

same 

2.90 



14 

090221 

130 

IV/1 

Dress ca*epe bemberg 

90 

78 

same 

4.35 



15 

090221 

131 

IV/2 

Dress crepe "antelope" 

90 

168 

same 

5.10 



16 

090221 

132 

IV/2 

Dress crepe "antelope" 

90 

165 

same 

4.85 


1 

17 

090221 

133 

III/l 

Blouse 

90 

107 

same 

3.20 




I 


[1] 

[2] 

[3] 

[4J 

[5] 

[6] 

[7] 

[8] 

[9] 

18 

090221 

134 

III/l 

Bloiise 

90 

99 

same 

3.65 

19 

090221 

138 

IV/3 

Cress Jacquard 

90 

140 

same 

5.70 

20 

090223 

141 

lY/3 

Cdrset Jacquaz'd 

70 

112 

sam 

4.20 

21 

030223 

142 

VII/1 

C:olored Dasiask 

80 

124 

same 

5.00 

22 

090224 

143 

VIII/1 

Ciravat 

80 

175 

same 

4.50 

23 

090244 

146 

VHI/2 

striped cravat 

90 

140 

same 

4.90 

24 

090185 

148 

VII 1/3 

<,'ravat 

83 

120 

same 

45.00 

25 

090224 

151 

IX/1 

Onbrella 

43 X 2 

91 

same 

7.60 

26 

090185 

152 

X/1 

81iavl 

100 

20 

same 

15.00 

27 

090185 

153 

X/1 

IlAdies shawl 

90 

70 

same 

45.00 

28 

090327 

155 

X/1 

l(!©n’s "Argon'' shawl 

32 X 120 

95 

pieces 

1.85 
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A great disadvantage of fixed price la tbelr insufficient 
diffeientiation. it is understandable that this lack leads to a 
certain distortion of value measure coiqiuted from then, rurtfaermore 
fixed prices ere computed for products already produced and do not in- 
clude new products. Fixed prices for new products are estimated by 
individual enterprises. The principles for the co«g,ntlng of fixed 
prices in such cases will be discussed later. 

Despite the faults we have pointed out, fixed prices have a 
basic significance in studies concerning magnitude end dynamics of pro- 
ductloa. 

in the Soviet onion in the first years of the Great October 
Socialist Revolution the prices of 1912 (for some articles of 1911 and 
1913) were adopted as fixed prices. 

This selection was motivated by the fact that statistics had 
at its disposal a wealth of price material for a variety of products for 
that year. This material was accumulated in the course of last prewar 
industrial listingr conducted in 1913 . 

The 1912 prices however did not coiq>rlse all products and were 
not clearly defined as to their kind or grade. Furthermore their funda- 
mental fault was the fact that they expressed relationships existing in the 
prerevolutionary period between prices of various products. 1912 prices 
were replaced in 1927*1928 by prices of 1926*1927. 

The essential difference between the fixed prices of 1927-1928 and 
1912 was that they concerned soclaliaed industry and that they were in- 
dividual prices, that is. prices according to which each enterprise sold 
its products. 

- 54 * 
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Computations on the basis of 1926 and 1927 individual prices 
did not give the proper ©valuation of the magnitude of production, since 
each enterprise applied various prices for similar articles. 

In 1936 individually fixed prices were in effect replaced by 
uniform average prices of 1926*1927 in the Soviet ttolon. 

After World War II the resolution of the Council of Ministers 
of 26 July 1948 introduced the obligation to coi^ute production accord* 
ing to the fixed prices of 1926*1927. 

In the Five*Year Plan for the years 1951-1955, in accordance 
with a government resolution, wholesale prices of enterprises on 1 
January 1952 were accepted for the ccnuputation of gross production. 

Bleasures of Production Value 

Gross Voliane » As is known, an industrial enterprise is composed 
of a series of basic and auxiliary departments. The process of pro- 
duction passes through the departments in stages. As a result of the 
creative work of the various departments, semiproducts, finished articles, 
or production services are detained. The various stages of the production 
cycle can foe best illustrated by the following example. iron ore together 
with the requisite fluxes is sulxnitted to a technical process in the 
blast furnace, from which it passes in the form of pig iron to the steel 
works, where it is converted in open hearth or other type fsrnaces into 
steel stock and is next transferred to a rolling mill or a forge whence it 
emerges in the form of ready for use production, as sheets or other rolled 
products. 

Summarising the value of production of all departments over a 
certain period of time as well as the difference between the value of works 
at the beginning, during and at the end of a reporting period, we obtain 
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the 80 -*caIled groBB volume, Groam volume is the sum of the value of 
production of the various departments of the enterprise. 

In computing production in the above manner, items are included 
several times into the value of production, since an item processed in 
one dopartaaent and considered a semiproduct in the total production 
process of the enterprise passes on to a different department for further 
processing, and its entire value is again included in the total value 
of production of the latter department. 

As a result, gross volume does not give us the correct value of 
the final result of the production process of the enterprise. It merely 
characterizes the scope of production of all the departments of the given 
enterprise when treated individually and reflects all structural changes 
of the industrial plant. The change in the magnitude of the gross volume 
corresponds to the change in the number of productive departments of the 
enterprise . 

Let us take as axi example a cement works consisting of the follow- 
ing productive departments: Ca) lis^stone quarry, (b) kilns (for the 
burning cf the clinker) i and (c> mills (for the grinding of the clinker 
into cement) , 

Let us assume the value of materials produced by the quarry amounts 
to 1.5 million zlotys, of the clinker to 2 million zlctys, to 

2.2 million zlotys. Hence the gross volume of the entire enterprise for 
the report period aiK>untB to 5.7 million zlotys. Let us assume now that 
during the next reporting period the limestone quarry separated firm the 
client works into an independent enterprise, and the production of limestone 
during that period amounted to 1.7 million zlotys. 

- S6 - 
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This llBiestone was purchased by the cenent works for the production of 
ceaent. The value of production of the reaalningr departments of the 
cement works was 2.5 million zlotys for kilns and 2.7 million zlotys 
for mills. The gross volume of the cement works during the second 
report period amounted 5.2 million zlotys. Hence* despite the increase 
in production of the individual departments* the gross volume decreased 
as a result of the separation of the quarry. 

In current statistical reporting* the value of production is 
not coi^uted by the gross volume method. 

Gross Production . Gross production is the value of the final 
result of the production process of a given enterprise during the period 
under study. 

In computing gross production* unlike the computations for gross 
volume* the inclusion of the value of the products within the scope of the 
same enterprise does not enter more than once, since that part of the 
semiproducts which is to undergo further processing Is not included at 
all in the gross production. (in gross production are included only 
the so-called typical semiproducts which we will disctiss later.) 

We will present this In an exai^ple. 


Serial 

No 


Products 


Gross value of production 

volume used up in further 

processing within 
the enterprise 
in 1*000 zlotys 


Gross value of 
production 


1 

Limestone 

1,500 

1*300 

200 

2 

Clinker 

2*000 

1*900 

100 

3 

Portland cement 

2,200 

— 

2*200 

Total 

5*700 

3,200 

- 57 - 
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The above presentation illustrates the difference between gross 
volume and gross production. Gross voluiae is the sum of column 3, that 
is, 5,700 zlotys. Hence it represents the sum of production of the 
individual departments of the cement works, the limestone quarry (basic 
raw material), kiln, and mills in which the clinker is ground into the 
finished p]*oduct, namely cement. 

Column 5 shows the gross production, that is, the value of the 
final pxH>duct, in this case, cement and the value of that part of the 
semiproducts which were not processed in the enterprise proper. 

If we designate the gross volume as Gj, gross production as G 3 , 
and the production used up for further processing in the enterprise (or 
the so-called intraplant volume) as Gg, the formula for coa^uting the 
gross production will be 

In practice, the intraplant volume includes semiproducts and parts 
of items produced not only during report period but also in prior periods. 
The question arises if the semiproducts of prior periods should not be 
subtracted frcaa the gross production. 

This will be explained by the following example. 
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Processed 






Serial 

Products 

Gross 

Total 

Of that 

from 

Left unprocessed 

Processed 

Difference 

Value of 

No 


volume 


production 

from production 

out of un- 

of remain- 

gross 





of 


of report period 

finished 

ing semi- 

production 





report 

prior 


in prior 

products 






period 

periods 


periods 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

Limestone 

1,500 

1,400 

1,300 

100 

200 

100 

+100 

+100 

2 

Clinker 

2,000 

2,200 

1,900 

300 

100 

300 

-200 

-200 

3 

Portland 










c^ent 

2,200 

- 

- 

” 

- 

- 


2,200 

Total 


5,700 

3,600 

3,200 

400 

300 

400 

-100 

2,100 


I 
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In accordance with the equation eiven above 0, = Gi“G 2 i *e sub- 
tract from the gross voluiae (5.7 mlHion slotys) the intraplaat volune 
(3.6 niliion slotys) and obtain the gross production (a.l million alotys). 
As we see, the value ot gross production os lower by 100,000 zlotys from 
the value of ready for use products (canent), since we followed the rule 
of Including in the value of gross production the value of the financial 
product (Portland canent), namely 2.2 million zlotys, the value of the 
unprocessed portion of limestone, namely 200,000 zlotys, the value of 
the Clinker, namely 100,000 zlotys, and subtracted from it the value 
of limestone, namely 100,000 zlotys, and the value of clinker, namely 
300.000 zlotys, since the value of these semiproducts was already in- 
cluded in the gross production of the prior periods, and during the period 
under report the enterprise did not expend any labor on the production 
of these semiproducts. 

It results from the above that one should include in the gross 
production the difference of the remaining unfinished production in- 
ventories. 

In practically every branch of industry there is production un- 
finished during a report period, in the majority of branches, the remains of 
unfinished production vary slightly at the beginning and at the end of a 
report period, in such cases, the unfinished production is more or less 
constant in value, and its inclusion in the computation is not essential. 

However, in such branches as machine building and construction, 
shipbuilding, electrotechnical (in the field of machine building) industries, 
where the production cycle of many produced iteu lasts several months, 
unfinished produettOD must be taken into account. 

SO • 
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If in branches of industry involving long production cycles the 
value of gross production were to include only the value of finished 
products » then in some months it would be impossible to show any gross 
production whatsoever, and in the months in which the production of items 
of a long production cycle was finished the value of gross production would 
not correspond to the actual labor output in these months. 

It would also be an error to include in the gross production of a 
given report period the total value of unfinished production, since all 
preceding reporting i>eriods constitute links in the chain of this pro- 
duction, because the unfinished production created in the prior report 
periods would again be included in the total of the gross production of 
the given report period. 

This will be best explained by the following example. 


Plants Value of value of Unfinished Production 
finished 

products Beginning End of 

of report report 

period period 


Increase or 
decrease of 
unfinished 
production 


value of 
gross 

production 


ill i,00G alotys 


1 

2 

3 

4 

5 

6 

plant A 

5,000 

400 

600 

+200 

5,200 

Plant B 

5,000 

600 

450 

-150 

4,850 

Plant c 

5,000 

400 

400 

0 

5,000 


In this example we listed 3 plants where the value of ready for 
use products during the report period was the same . 

Plant A increased the production by 200,000 alotys over and above 
the finished products, because it started on unfinished production. 

Plant B increased the production of finished products at the expense 
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Of unfinished production in the preceding period, and the results of 
its activity during the period under report are lower than for Plant A. 

Plant C worked evenly, since the \infinished production in the 
beginning and the end of the reporting period were the same. 

In order to avoid duplication of the same production by adding 
it to several consecutive periods, it is necessary to subtract from the 
finished products the unfinished production as it appeared in the begin- 
ning of the reporting period and to add to it that of the close of the 
reporting period. In other words it is necessary to add (or subtract) 
to the ready for use products the difference in the unfinished production 
inventories. 

There are various methods of compiling the value of unfinished 
production. The following are most frequently used: (l) inventory, 

(2) work progress (operational) cards, (3) average, based on bookkeeping 
data, and (4) flow of norm-hours. 

The most accurate is the inventory system or the so-called 
direct method which involves the computation of each part of unfinished 
production according to a price list, provided it embraces prices for all 
individual parts which comprise unfinished production. 

In view of the lax^e output of labor in ccmiputing the value of 
all the parts on the basis of an inventory, it is applied primarily for 
the compilation of the yearly balance sheet. 

Ibe second TCthod for the computation of the value of unfinished 
production is based on the so-called system of Job {operaticnal) cards at 
the plant. Each product has its job card which the worker receives together 
with the material earmarked for processing. Entered on this job card is the 
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time consuned and the kind of work done on the article. After the 
compilation of the given type of processing at one operational stage, 
the card together with the article are moved to a second work post. 

This is repeated until the processing of the article is completed. 

At the end of the reporting period the vali^ of the unfinished 
production is cosq^uted on the basis of the job (operational) cards. 

In enterprises processing a large variety of articles the maintenance 
of job cards is difficult, and such compilation is impossible in practice 
since the final processing of all parts cannot be finished simultaneously. 

Another method of compilation, the so-called "average" is based 
on bookkeeping expenditure data. 

The value of unfinished production is established on the basis of 
the percentage readiness of the product using the value of the finished 
article as s starting point. 

If we designate the value of the entire production of a given 

product with a long production cycle with p, the length of the production 

cycle in days with T, the number of work days expended for production up 

to the time of computation with T^, then the expenditure for one production 

day of the ready for use article is P and the value of unfinished pro- 

T 

duction for a given period will be P . T^. Let us assist that the value of 

T 

production of the given product with a long production cycle to be 1.5 

million zlotys and the length of the production cycle to be 75 days. Then 

the one day production value will amount to 1,500,000 = 20,000 zlotys, 

75 

and the value of unfinished production for a given report period of, let 
us say, one month (25 work days) will amount to 20,000 zlotys times 
25 work days = 500,000 zlotys. 
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Attention should bo celled to the fact that production coats are nqt 
distributed equally for each work day, but increase gradually froa O at the 
moment the production cycle starts to one, that is, to its full magnitude 
at the time the article leaves the factory. In this connection it is 
necessary to introduce a correction in the coBq;>utation of unfinished 
production, which takes into account the tempo of increasing production 
costs. This correction is introduced by means of the increasing cost 
coefficient. The increasing cost coefficient varies for different kinds 
of production. It depends on the structure of production costs and on 
the technical process in individual cases. 

In making computations it is necessary first of all to establish 
the increasing cost coefficient for each kind of outlay. 

In our example we accept the coefficient for raw and other materials 
as equal to one, starting out with the assumption that they enter the 
production process in Iheir entirety from the very beginning. For other 
costs (electrical power, wages, departmental, and factory expenses) we 
accept the coefficient of increasing costs as 0.50 (arithmetic mean of 
the uniform increase in costs from O to on^. 

In order to establish the overall coefficient of increasing pro- 
duction costs, it is necessary to multiply the coefficient obtained for 
each kind of outlay by the percentage expressing the proportion of this 
given outlay in the total cost of production. Let us assume that in our 
example the total value of materials fully used in the production constitutes 
05% of the production cost, the value of electric power constitutes 1.5%, 
wages 8%, and overall departmental and factory expenses 25.5%, and let us 
assume that they increase uniformly for the duration of the entire production 
cycle. 
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The overall coefficient of increasing production costs is then 


as follows. 


1, Raw and other materials 
2» Electrical power 


4. Other departmental and factory ex- 


penses 


Total 


1.00 X 0.650 = 0.6500 
0.50 X 0.015 = 0.0075 
0.50 X 0 . QSO = 0 , 0400 


0.50 X 0.255 = 0,1275 
1.000 0.8250 


in the above given example the value of unfinished production amounts 
to 500,000 zlotys, we correct this figure by means of the obtained co- 
efficient of increasing costs expressed by the figure 0.8250. After 
taking into account the correction for the coefficient of increasing costs, 
the value of unfinished production will amount to 500,000 x 0.8250 =- 412,500 
zlotys. The computation is done according to the equation 


£ X T, = W, 
T 


where W is the coefficient of increasing costs. 

It is necessary however to note that it is not always possible to 
compute exactly the coefficient of Increasing costs. First the method 
for computing the time of duration of the production cycle is not always 
exact, since there is usually a lack of criteria to permit the establishment 
of the time consumed on organizational activity during the cycle (particular- 
ly in computing cycles in the case of a given assortment of products), 
second there is a certain Inaccuracy in the establishment of the degree of 
completion of production. The coefficient of increasing costs is established 
arbitrarily, mainly as 0.50 (arithmetic mean of uniformly increasing costs 
between 0 and one), whereas in reality it depends upon the degree with 
which work outlays Increase in the duration of the production cycle in 
specific departments of the plant. 
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Essentially only the production work output can be established 
according to the production cycle, since it starts and ends with the 
production cycle. Raw and other materials on the other hand are supplied 
to the production branches before the beginning of the cycle, most fre- 
quently all at once for the entire production lot, and bookkeeping 
computations do not take into account the actual state of supplies in 
auxiliary storerooms and the true date of their use. Bookkeeping is 
conducted according to the date of issue of the materials from the store- 
room to the production branches and not according to the date of their 
use in the course of production. 

In some cases unfinished production is computed on the basis of the 
’’passage of the value of norm-hours,” that is, the quantity of norm-hours 
worked multiplied by their value. The value of the norm- hour is computed 
for each product on the basis of the quotient of the value of the product 
by the quantity of norm-hours necessary to produce it. 

If, for example, the value of a finishing machine A amounts to 
20,000 zlotys, and the planned quantity of norm- hours necessary to produce 
one unit of finishing machine A is 2,000 hours, then the value of one 
norm-hour will be: 

tn = £ = 20,000 _ xo zlotys 

Tn 2,000 

tn signifying the value of one norm-hour, 

P the value of one unit of the product, and 

T the number of norm- hours necessary to produce one unit of the 

n 

product. 

Let us assume that in the period under report 580 man-hours were 
put into the production of the finishing machine. The magnitude of 
unfiniahed^. production in this case will amount to 
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580 man-hours times 10 zlotys - 5,800 zlotys. 

The compulsory monthly statistical report regarding the prcxiuction 
quota fulfillment in heavy and medium industry comprises the following 
data concerning the gross production value. 

(a) The value of finished articles, semiproducts, and parts 
produced by the basic, auxiliary, and other departments of the plant, 
from their own and entrusted raw material, together with the value of 
electrical power, steam, gas, compressed air, tools, equips^nt, casts, 
etc earmarked for sale, for capital repairs of their own buildings, 
equijHoent and machinery, for economic investments, for the plants housing 
and auxiliary farm needs or other nonproductive factory needs; 

Cb) The value of packaging materials unless included in the cost. 

<c) The value of industrial services (of a material production 
character) . 

<d) The value of inventory differences for unfinished production 
and for tools and supplies of production. 

In s&Eoe branches of industry, gross production includes the value 
of typical semiproducts earmarked for further processing in the plant, 
such as the following. 

1. JSlectrical power in all enterprises. 

2. Refractory materials, metallurgic and electrolytic zinc in 
smelting and metallic Industry enterprises. 

3. Coke in enterprises of metallurgy, coke-chemistry, gas- 
engineering and petroleioi, as well as s^alcoke in enterprises of the 
chemical industry. 
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f 

I 


4. Nonferrous metal ores in enterprises of the nonferrous metals 
industry, 

5. Ores as chemical raw materials, sulfuric acid and phenol 
in enterprises of the chemical industry. 

6. Coal, petroleum, peat extracted and used by the enterprise 
as fuel. 

7. Peat designated for processing to enterprises for the processing 
of peat. 

8. Boards in the enterprises of the lumber industry. 

9. Emery and cellulose in cellulose-paper enterprises. 

10. Yam in the enterprises of the textile industry. 

11. Tanned hides in tanning and footwear enterprises. 

12. Meat slaughtered on the premises earmarked for smoking and 
canning in the enterprises of the meat industry, 

13. Raw vegetable oils, solidified and refined in enterprises of 
the fats industry, 

14. Caster sugar processed into refined. 

15. Raw alcohol. 

16. Juices and musts for the production of wines. 

17. Malt in breweries. 

18. Pulps in fruit and wine enterprises. 

19. Fish caught by enterprise employees processed into fish products 
(in fishery enterprises). 
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The ijicluaion of typical seniproduets into gross production 
is dictated by their basic significance in a given branch of industry 
and in the niaterial balances of the entire national economy. Were we 
to omit, for example, the production of coke used for the plants' needs 
in metallurgical plants, it would be impossible to establish the full 

extent of prpduction of coke which is basic material in our material 
economy , 

Not Included in gross production is the value of the following. 

(a) Waste materials of production, which comprise remnants of 
processed raw materials or which were created during production, fo. 
example, sawdust in a saw mill, shavings in metal processing plants, 
textile clipping’s in garment shops, etc, 

<b) Rejects, that is, products which cannot be used as designated 
since they do not come up to norm or meet technical specifications, 

for example, a hide burned in tanning, badly printed cloth (with white 
stains etc). 

(c) Transportation services, 

(d) Services nonproductive in nature. 

According to binding regulations gross production is computed by 
the so-called plant method, that is. that at all orgw,! national levels of 
the industry gross production is computed by the addition of the gross 
production of the individual plants. 

Gross production can also be computed by the method of the trust, 

of the central administration, branch of industry, or of the entire national 
economy . 
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When desiring to compute gross production by the method of the 
trust, central administration, or branch of industry, it is necessary to 
deduct from the gross volume of these organisational units the value of 
semiproducts processed within the scope of the various enterprises, trusts, 
central administrations, etc. 

The final results of the production of the trust, central admini- 
stration, industry, or branch of industry will express the gross production 
at a given organizational level. 

We give below an example of computing gross production by the 
methods discussed above taken from the Soviet works of A. J. Jezow, 
Podrecznik statystyki przerayslowej [Stenual of Industrial Statistics] 

(Table 2/III). 
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000 rubles) 


TABLE 2/III 


a 1,000 700 300 


d 500 300 


200 100 


Gross production (In 1,000 rubles) computed by one 


Value of processed semiproducts 
(in 1,000 rubles) 


of the described methods 


3,700 



1 

1 2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

' ! 

1 

15 



c 

1,000 

500 

— 

300 

_ 

_ 







1 








800 







e 

300 


— 

100 

100 







IZ 


d 

2,000 

500 

400 

500 

- 

400 


2,100 





2 








1,800 







k 

400 

100 

100 

— 

100 

-- 


















7,700 

4,000 



f 

600 

- 

200 


100 

100 







1 








1,600 







g 

1,500 

500 

400 

- 

- 

300 






I 

I 










2,100 


















' 


f 

1,000 

— 

300 

200 

200 








2 








1,400 







h 

500 

100 


100 


200 






B 











4,900 





g 

800 


200 

- 

... 

300 







1 








1,700 







1 

1,000 

100 

— 

200 

100 

20G 






11 










3,300 





2 

k 

3,000 

1,000 

200 

- 

- 

1,000 

2,000 





Total 



16,200 

3,800 

2,300 

1,500 

900 

3,700 

12,400 

10,100 

8,600 

7,700 

4,000 

1 

* 













1 


Internal turnover of factory 


3,800 




Internal 

turnover 

of 

trust 

6,100 

Internal 

turnover 

of 

branch 

7,600 

Internal 

turnover 

of 

industry 

8,500 

Internal 

turnover 

of 

national economy 

12,200 


A. J. Jezow, |?odrec 2 aiik statystykl przemysloffej,gslazka i Wiedza, 1950, page 60. 


•I 

tfO 




l/III 


PART I. VALUE PRCffiCCTION FULFILLMENT AT CONSTANT PRICES IN 1,000 ZLOTYS 

Serial Plan for Report Fulfillment 

No Itemization 

Year Quarter Month in same from beginning of siame 

report month Iieriod 

month 1954 quarter year 1954 

to the end of re- 
port month 

12 3456789 10 

1 Finished products 

2 Industrial services (works for self- 

I 

^ use, investment, capital rejmirs, 

' etc 

3 Industrial services (works) for 

outside orders 

4 Total (items 1-3) 

5 Of that, value of side production 

6 Inventory differential of setups, 

tools, and auxiliary materials 

for self-production** 

7 Inventory differential of semi- 


products (seoBi fabrications) 
for self-productionae 



Inventory differential of 
unfinished production** 


Raw aaterlal supplied by customer 


lyplcal semiproducts (semi fabrica- 


tions) used for further process- 


Total gross production 


(items 4*6 to 10) 


MODEL l/III 



PART II. VALUE PRODUCTION FULFILLMENT AT PRESENT PRICES IN 1,000 ZLOTYS 


Serial 


Plan for Report 




Fulfillment 


NO 

Itemization 

Year Quarter 

Month 

In 

Same 

Prom beginning of 

Same period 





report 

month 

month 

1954 

Quarter Year 

To the end of 

IS'54 







report month 


1 

2 

3 4 

5 

6 

7 

8 9 

10 


1 Finished, products 

2 ludus trial services (works) for 

self-use, investnent capital, 

I capital repairs, etc 

a 3 Industrial services (works) for 

I 

outside orders 

4 Total c<M 0 Bodlty production at 

■arket prices (items 1-3) 

5 Of that, value of side production 

6 Inventory differential of set- 
ups, tools, and auxiliary 

materials for self-production** 

7 Inventory differential of semi- 

products (semi fabrications) 
for self-production** 


inventory differential of 
unfinished production*’** 


Raw naterial supplied by 


Typical semiproducts (semi- 
fabrications) used for further 


Total gross production (items 



PABT HI. THE INFLUENCE OF PRICE CHANGE ON THE COffliODITY PRODUCTION OP AN ENTERPRISE AT MARKET PRICES IN l»O00 ZLOTYS* 


Plan for Reporting Fulfillment at marked prices Fulfillment at actual prices 
established by plan obtained by enterprise 

year Quarter Month 

In From beginning of In Prom Ix^ginning of 

report Quarter Year report Quarter Year 

month report month to end of report 

month month 

12 3456789 10 11 

1 Value of coBODodity production 

at selling price 


«i '^Carried out to give one decimal point. 
00 

Give increase with +, decrease with 


Serial 

No Itemisation 
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Comnodity Production . By commodity production is meant the value 
of production sold or earmarked for the market outside of the enterprise. 

It is that production which IS designated for the supplying of various 
branches of the national economy and for consumption by the population. 

In accordance with GUS instructions, commodity production includes 
the following, 

<a) the value of finished products, parts, and semiproducts created 
by the basic, auxiliary, and other departments of the plant together with 
the value of electrical power, steam, water, gas, compressed air, tools and 
the various auxiliary materials earmarked for sale, for the needs of 
capital repairs of the plant's own buildings, equipment, and machinery, 
or for savings investments, for the plant's own housing economy and its 
auxiliary farm, as well as for other nonproductive needs of the enterprise. 

Cb) The value of industrial services of a material nature. 

Commcxiity production does not Include the value of semiproducts 
(semi fabrications) processed in the plant, the value cf the inventory 
differential of unfinished production, and the value of the inventory 
differential of facilities and equipment of self-production . 

It includes not the full value of supplied raw materials but only the 
cost of their processing. (The supplied raw material is the property of 
the custoB^r and not of the plant. The plant therefore did not expend 
any outlays for the purchase of these raw materials^ 

Ihe value of c^xasodity production is computed at market prices by 
the plant method, just as is the gjroasjproduction . 

Ccmqnstation of the value of comsKidity production at market prices 
has a basic significance for the national eco&omy, 
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f 

I 


From the value of cooiiiiodity produetion it i« possible to 
establish the suignitude ©f the feady production which industry gave to 
Poland's national economy, the magnitude of production designated for 
consumption, for export, and for the supply of industry and investments. 

Net production . Net production is the newly created value, which 
is a result of the industrial productive activity of the plant within 
a given report period. It is that part of the production which is the 
constituent element of the national income. 

The value of net production is obtained by deducting from the value 
of gross production the carryover value, that is, the value of the used 
up means of production as follows. 

(a) Materials used up in production, such as raw materials, semi- 
products from outside plants, and those typical semiproducts from the 
plant itself which were processed in it, as well as the value of outside 
processing . 

<b) Outside power, which insofar as used, increases production 

costs , 

<c) Fuel, the plant's own materials for conservation and repairs, 
the cost of outside conservation and repairs, as well as of equiinnent and 
facilities, but only to the extent this increases production costs. 

<d> Amortization value of buildings, machinery, technical facilities, 
etc, which were used up in the process of production. 

(e) Other material costs which enter in the composition of production 

costs. 

The difference then between gross production and the sum of the 
above listed materials and expenses constitutes net production. 
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N«t production is computed on the basis of the total production of 
the plant. 

Computations of the value of net production are done at current 
as well as at constant prices. 

4. The Production Process 

Production Systems . 

Over and above the studies of the magnitude of industrial production, 
statistical studies also concern themselves with the problem of the produce- 
tion system. These systems have a direct effect on the size of production, 
productivity, and production costs. Therefore in analyzing quota fulfill- 
ments of industrial production it is necessary to take into account the 
production system used in a given enterprise. 

We will discuss 3 basic production systems, namely <1) individual 
production- (2) serial production, and <3) mass production. 

By individual production is n»ant the creation of various finished 
products in single units. For example, the plant produces a finishing 
machine to order from plans submitted by the customer. Such products may 
never be produced again, or perhaps repeated occasionally. In connection 
with this, the technical and productive facilities at the given plant are 
universal, and the kind of work at each work bench changes basically. The 
production process is fundamentally long and costly and productivity low, 
because of the frequent changes in the setup for each single part of the 
given subject, as a result of which a stoppage of the work results with 
each change of the setup, workers CTqiloyed in iirfividual production must 
be highly qualified in view of the constant change in the type of work at 
a given work bench. 
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A second form of production^ equally requiring high specialization, 
is serial production, that is, the production of items in series. The 
specific types (operati<»i8, problems) of work however are not as variable 
as in individual production. Conditions of serial production permit some 
specialization of the equipment. 

We divide such production into large series and small series pro- 
duction, depending upon the number of units required. 

Distinguished from individual and serial production is mass pro- 
duction, in which an important role is played by the normal is&at ion and 
setting up of the plant for the exclusive or pz^doainant production of oee 
product selected from a number of products which the plant is capable of 
producing. In mass production plants must limit themselves to several or 
at the most to less than 20 groups of products. 

A characteristic trait of mass production is the continuity of the 
production process with the application of automatic or semiautomatic 
devices. Productive equlfmient is allotted according to the technical pro- 
cess assuring the minimum handling of the product, thus shortening the 
time necessary for its production. Each productive activity is divided 
into precisely defined operati<mi8. 

The leading form of mass production is streamlined (continuous) 
production, which constitutes the most progressive form of organization 
of present-day production. 

All productive facilities and work benches along the stream line 
are placed in the order of the production phases for the purpose of main- 
taining the motion of the processed articles from one <^aation to the 
next. 
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The work of all stream lines can assaro as uninterrupted and 
uniform production of finished products only in the case where the activity 
of all work benches » together with the technical control and the trans- 
portation of parts, assemblies, and finished articles are strictly co- 
ordinated. In view of the significance of the application of progressive 
production systems, it is necessary to compute the percentage of participation 
of serial, mass, and streamline production in the total value of production. 

On the basis of the data of the part played by the various production 
systems in the total production of the enterprises (central administration), 
it is possible in turn to compute the dynamic indices of the production 
systems (serial, mass, streamline). 

The statistical measure of streamline production is the rhythm of 

the stream, which we compute by dividing the time of production by the 

completed production according to the equation R = T, where R signifies 

Q 

the rhythm of stream, T signifies the time put in, and Q signifies the 
completed production. 

t 

We compute the rhythm quota fulfillment by dividing the actual 
over the planned rhythm. 

Production Cycle 

By the concept, "production cycle," we understand the period of 
time which has passed from the starting moment of a given production 
process to the moment when the finished article appears. The duration 
of the production cycle depends on the kind of production as well as, 
to a greater or lesser degree, on the action of the conscious will of the 
human being (mobilization of workers to shorten the production cycle). 

wa differentiate 2 kinds of production cycles, (1) a cycle co]iq>ris- 
ing the entire production process of a given finished product (for example, 
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the production cycle of an automobile, comprising all operations, 
starting with the production of the various automobile patts to the 
finishing, la<?^ering, and technical testing of the finished automobile); 
and (2) segmented production cycle, depending on a defined segment of 
the production process. 

Equally the cycle comprising the entire production process as 
well as the segmented production cycle is composed of 2 parts; (a) 
acttial working time, that is, the time in which the production process 
nans its course, and (b) stops, that is, intermissions resulting from 
the organization of work. 

The duration time of the productive cycle can be computed according 
to the equation 

T = -f t2 = 13 + tjj, 

Where T is the duration of the full production cycle, and t is the time 
of segmented cycle. 

t = R -f P -f 

where R is the working time used per unit of the production element, 

P is the time of the Cprescribed) stop foreseen in the plan, and 

P is the time of the stop sot foreseen in the plan. 

The percentage of fulfillment of the production cycle in relation 

to the plan is coa^uted according to the equation 

I = tl+tz-t-tan-tn = n<B-»P+Pl) . 

To D<Eo+Po) 

Where n is the number of segmented cycles, 

Tq is the duration of production cycle according to the plan, 

Bq la the working time ac<^rding to plan, 

P^ is the prescribed stoppage period, and the other symbols are as sbowe. 
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Let us assume that the planned duration of the production cycle 
of a finished article amounts to 1,520 man-hours, and stopping time fore- 
seen in the plan is 00 man-hours. The entire production cycle consisted 
of 6 segmented cycles (For simplification the number is given as six. 

In reality there may be up to a hundred segmented cycles depending upon 
the complexity of the product) and the workcsd time amounted to the 
following in man-hours. 


Segmented 

Actual 

Foreseen 

Unforseen Stoppage 

Total 

Cycle 

Working 

Stoppage 

Time 

Cycle 


Time 

Time 


Time 

1 

250 

8 

2 

260 

2 

450 

20 

25 

485 

3 

150 

4 

- 

154 

4 

210 

3 

1 

214 

5 

185 

5 

2 

192 

6 

192 

3 

- 

195 

Total 





fulfill- 





ment 

1,407 

43 

30 

1,480 

Total planJ»460 

60 

- 

1,520 

The 

percentage 

of the plan fulfillment will amount to 




1407-f43+30 

X lOO =» 97.3%. 




1460-160 



As is seen from 

the above exanqile, the actual duration 

of the pro* 


ductlon cycle was shorter by 2.7% than the planned duration. This reduction 
caua<Kl by the shortening of the work time and the storage time aa computed 
in the plan. 
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Rfaythmieity of Production 

Production plan fulfillment should run within a given calendar period 
strictly according to the charts, which constitute the basis for the 
rhythmical production of an industrial plant and for the uniform completion 
of production. There should be no place for the so~called production 
breaks, caused by irregular working conditions in the plant. Breaks in 
the utilization of technical setups and partial utilization of the 
productive capacity of a plant, increase losses and entail nonproductive 
expenses for overtime. 

Rhythmicity of production is defined by the percentage of the monthly 
quota fulfillment by 10-day or daily periods during the month. 

Let us assume that a plant produced 30,000 units during the month, 

6.000 units during the first 10-day period, 10,000 during the second, and 

14.000 units during the third. 

The production fulfillment during the various 10-day periods in 
percentages of the total production amounts to 20% during the first, 

33.3% during the second, and 46,7% during the third. 

The above data indicate clearly the existence of production breaks 
in the plant. 

A study of the rhythmicity of production can be made not only by 10- 
day periods, but also from monthly, quarterly, or yearly averages. 

The harmonious, rhythmic productive operation of an industrial plant 
contributes to the achievement of a higher productive level and better 
quality of production, creates an atmosphere of peace and balance in the 
work of the crew, and enables the maximum utilization of the productive 
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capacity of th© plant. Rhythmic operation creates conditions favorable 
to the avoidance of damage to productive equipment and excessive usage 
of means of production as well as of unexpected accidents and the ensuing 
unplanned repairs and enables the accomplishing of repairs as planned. 
Finally, rhythmic operation enables the uniform delivery of the ordered 
articles . 

Reasons for breaks in rhythm vary. One of them is the sporadic 
delivery of or lack of supplies. 

One way of studying the effect of supplies on the rhythm of production 
is presented in the following example. 
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IteiBixatlon 



10-day Periods of tho Month 



Total 

for the month 



Plan 

Fulfill- Plan 

Fulfill- 

Plan 

Fulfill- 

Plan 

Fulfill- 




ment 

ment 


ment 


ment 

1 


2 

3 4 

5 

6 

7 

8 

9 

Gross production value at 









unchanged prices in 1,000 









alotys 


270 

245 280 

230 

280 

370 

830 

845 

Plan fxaflllment index 


X 

00.7 X 

82.1 

X 

132.1 

X 

101.8 

No of stoppage days due 









to lack of supplies 


X 

1 X 

2 

X 

- 

X 

3 

Loss In value of gross 









production in 1,000 









alotys 


X 

34 X 

66 

X 

- 

X 

102 

Ratio of unfulfilled to 









actual production during 









aonth 


X 

4.0 X 

8.0 

X 

- 



Rhythaiclty of production 

a 


29.0 

28.5 


42.5 



in percentages of total 

b 


(4.0 

+8.0 





production 

c 

X 

33.0 

36.5 
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c 


a. Actually fulzllled 

b. Not fulfilled because of lack of supplies. 

c. Total a+b. 

In this presentation we assumed that the value of daily production 

amounts to 34,000 zlotys at constant prices Cdaily average of the planned 

monthly production 830,000 zlotys >. The total loss suffered therefore 
24 working days 

amounted to 102,000 zlotys during the first 10-day period, 34,000 zlotys 
as a result of a one-day steppage, and 68,000 zlotys in the second 10-day 
period as axesult of a 2-day stoppage. Had the supplies come in uniformly, 
there would have been no work stoppage, production during the first 10-day 
period would have reached 33.0% and in the second 36.5%, and the production 
break in the thiid 10-day period-. would not have had to occur. 

5. Quality of Production 

In addition to the magnitude of industrial production, the quality 
of production is of enormous significance, both in the production of con- 
sumer goods as well as in that of the means of production. 

The study of the quality of production is conducted by the technical 
control organs which exist in each industrial enterprise. The task of 
technical control is not to permit an article of poor quality to be 
released for use. 

One form of the study of the quality of production is the study of 
production grading. {The concept of grading production is applied in some 
industries, especially in mass consumption articles.) 

The resolution of the coBnaittee of the Council of Ministers of 
12 Hay 1950 regarding the quality of production CMonltor polskl . 10 June 
no A-65, 1950, position 765) lists the principles of grading articles by the 
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technical control of the enterprise into grades I, II, III, and IV [see Note] 
or defects according to the degree of their deviation from established 
norms or technical requirements. ([Note] It is necessary to differentiate 
between the grades of articles and the class to which an article belongs 
depending upon the raw material used to obtain it (for example, regardless 
of the kind of sawed tree).) 

Statistics of grading has as its aim the study of achievements 
in the struggle to improve the quality of production, which increases 
with the systematic elemination of poorer grade products as well as the 
bringing to light of the reasons for poor quality of articles, as expressed 
by an increased portion of poor grade products. 


We present below Model 2/I1I of the grading quota fulfillment 


for industrial production required in statistical reporting. 
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I ot Product unit of Total production 

measure plan fulfill" 


Grade I Column 5 ^ j^qq Column , 6 ^ 100 

Column 3 Column 4 

plan fulfill" 


plan fulfill- 


Total value of 


coonodity pro" 


1,000 slotys 



TABLE (continued) 



Grade III 

Grades 

IV and V 

Remnants and other defects 

% 

plan 

fulfill- 

plan 

fulfill- 

fulfillment 

Colu?n 15 , 
Column 4 


ment 


ment 



11 

12 

13 

14 

15 

16 


a " during report month 


b ■— from the beginning of the year to report period 
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to 10%. In this case the coefficient of mean grading will ai^unt to 

(1x40) 4 (2x50) + (3x10) ^ IHO ^ ^ 7 

100 100 

The coefficient of mean grading computed by the above method does 
not give any information as to the losses sustained as a result of the 
lowering of the quality of production, because it is computed on the 
basis of data regarding the various articles expressed in physical units. 

Losses sustained as a result of the lowering of the qvjslity of 
production are computed on the basis of the so-called generai coefficient 
of mean grading, which is the percentage x^tio of the averagb price, 
computed as a weighted average, to the price of grade I. 

Coat Production Price per Piece Tbtal Value 


Grade 

No of pieces 

in zlotys 

in 1,000 alotys 

I 

750 

1,000 

750 

II 

525 

800 

420 

III 

225 

600 

135 

Total 

1,500 

870 

1,305 


The general coefficient of xMtan grading: 

870 (average weighted price ) 3 ^ * 87.0 

1 ,006 6 »rice of grade I i 

In other words the general coefficient of mean gradittg is the 
percentage ration of the total value of production computed on the basis 
of the prices of the various grades to the value of production computed 
from the price of the gz*ade I article, 

1,305,000 zlotys ^ 87, Oi. 

1,500 pieces times 1,000 alotys 
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This coefficient can be computed on the basis of absolute as 
well as relative production figures. In this case the percentage 
expressing the portion of production of a given grade is multiplied 
by the coefficient expressing the ration of the price of the article 
of that grade to the price of the grade I article accepted as equal to 
one. 



For our example 

these data will appear 

as follows: 




Coefficient i 

Value of 

various grades 


Production 

Price of article 

of 

articles in percentages 

Grade 

Fulfilled in 

% 

over 

of 

the total production 



price of grade l 

value in 

prices of grade I 



article 




I 

50.0 

1.0 



50,0 

II 

35.0 

0.8 



28.00 

III 

15.0 

0.6 



9.00 

Total 

100.0 

X 



87.00 


We present below an exaiq^le of computing the coefficient of mean 
grading for the whole of the production in a case where the production 
comprises several articles. A, B, and C, and where the coefficient for 
each of them was established: 

Name of Quantity of Price of production value Coefficient Actual Pro- 


article 

production 

grade I 

at grade 1 prices 

of mean 

duct ion value 



article 

in zlotys 

grading 

in zlotys 

1 

2 

3 

4 

5 

6 

A 

2,000 

5 

10,000 

80 

8,000 

B 

1,500 

4 

6,000 

90 

5,400 

C 

2,500 

3 

7,500 

80 

6,000 

Total 

X 

X 

23,500 

X 

19,400 
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Multiplying the price of grade I by the amount of produced 
articles and then by the coefficient of mean grading (divided by 
100), we obtain the actual value of production. 

The coefficient of mean grading for ail articles amounts to 
X 100 = 83.5% 

23,500 

The index of production qtiality fulfillment in relation to the 
plan expresses the difference between the value of actual production 
of lower or higher quality and the value of the planned production. 

Let us clarify this with the example below. 

(See Exaunple on Page 97) 

In many industrial plants laboratory tests are being conducted 
on produced articles in order to establish the quality of production. 

Since the application of such a method to each individual mass produced 
article is physically impossible, tests are conducted on representative 
sanqales . 

Another way to test the quality of production is to conduct an 
analysis of causes and frequency of reclamations made by recipients, as 
well as the establishing of losses resulting from refunds, price Allowances, 
or exchanges of defective into full value products. 

Quality of production is also evaluated on the basis of the percentage 
of defects (so-called defective production). 

We differentiate 2 kinds of defects: (a) corrigible defects, and 
(b) final defects. 
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Production 


Maintaining the Various Grade percentages, 


Grade 

tmit 

Planned 


Actual 


production should 

have been as follows 

of 

price in 

No of 

percentage 

No of 

Value in 

No of pieces 

Value in 1,000 zlotys 

^ Article 

zlotys 

pieces 


pieces 

1,000 zlotys 



1 

2 

3 

4 

5 

6 

7 

8 

I 

200 

2,000 

50.0 

1,800 

360 

2,100 

420.00 

II 

150 

1,500 

37.5 

1,700 

255 

1,575 

236,25 

III 

100 

500 

12.5 

700 

70 

525 

52.50 

' Total 

X 

4,000 

100 

4,200 

685 

4,200 

708.75 


iS 

I 

The loss in the given exaople amounts to 708,750 zlotys minus 685,000 zlotys == 23,750 zlotys, or the quality of 


production was lowered by 3.1%. 
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Corrigible defects is the defective production which can be 
brought up to required technical standards with the input of more 
labor. 

Final defects is the defective production whose correction is 
technically impossible or economically not feasible. 

Losses suffered by the enterprise as a result of corrigible 
defects equal the additional cost involved in their repair. On the other 
hand, losses sustained as a result of final defects are equal to the 
production cost of the defective production. 

Besides the study of losses sustained by defective production, 
statistics are also used to study the etiology of defects. 

causes for defects may be divided into 3 fundamental groups: 

(1) use of second grade or improper raw materials, (2) inaccuracies in 
productive equipment, and (3) inaccxiracies in operations performed by 
workers . 

Analyzing defects by causes, statistics point out ways of avoiding 
them, indicate the necessity to use proper raw materials, to remove 
faulty productive equipment, or to give the workers additional training 
in order to raise their trade qualifications. 

6, Variety of Production 

In stiKlying production quota fulfillment by quantity, it is 
necessary to take into account the plan fulfillment in conformity 
with established varieties. 

This is indeed the case, since some enterprises, in their striving 
for a apetKijr and eaay quota XulfUlaent. >ay produce cscoaslve quantltiea 
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of articles which consiime little: labor, creating the effect of high 
value quota fulfillment. One can give as an example the production 
of iron screws. Were the variety of production not to be controlled, a 
plant might produce only screws of large diameter as easier to work 
and not produce fine screws which are relatively more time consuming. 

In the Soviet Union, in addition to the quota fulfillment control 
in industrial plants, there is an evaluation of the plan fulfillment 
<so~called maintainance of the plan) by varieties. 

In accordance with the method used there, the quota can be 
recognized as fulfilled only in the case where a plant produced all 
the articles according to the varieties submitted in the plan. (Sawinskiy, 
D. W. » Kurs promyshlennoi statistiki (Russian edition), 1949, Moscow, 
pages 117-118). 

In a case where a plant overfulfilled the quota production but 
did not fulfill It In one certain item listed in the plan, the plan is 
considered not fulfilled by variety. The production of articles not 
called for in the plan Is not included in the fulfilled production, and 
the overfulfi Ilmen t of the articles called for in the plan Is listed 
merely as 100% fulfillment. 

Example** 


Name of products 

Plan 

Actual Production 

Considered as : 




fulfillment 

A 

1,400 

1,500 

1,400 

B 

800 

700 

700 

C 

2,800 

3,000 

2,800 

O 

- 

300 

- 

£ 

- 

200 

- 

Total 

5,000 

5,700 

4,900 
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♦♦Eacample given from the work of D. W. Sawinskiy, gurs promyshlennoi 
statistikx (aussian edition), 1949, Moscow, pages 117-118. 

The plan fulfillment by variety is 

X 100 = 98%. 

5,000 

We give below another example illustrating a case, where a plant 
fulfilled all articles by variety as well as production not called for 
by the plan. 


Name of Products 

Plan 

Actual Production 

Considered as Plan 




fulfillment 

A 

1,400 

1,500 

1,500 

B 

800 

800 

800 

C 

2,800 

3,000 

3,000 

D 

- 

300 

300 

E 

- 

200 

200 


5,000 

5,800 

5,800 


The plan fulfillment in this case is 

X 100 = 116%. 

5,000 

In coia^uting fulfillment of production by variety, we use a 
so-called variety coefficient. 

The variety coefficient is the ratio of the value of production 
created in accordance with the variety specified in the plan to the total 
planned production. 

Ssaa^le: 
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Kind of 

Production at 

% of plan 

Possible Variety 

Considered 

Product 

constant prices 

fulfill- 

production in 

as plan 


in 1, 

,000 mlotys 

ment 

percentages of 

fulfillment 


Planned Actual 


total fulfillment 


1 

2 

3 

4 

5 

6 

A 

100 

50 

50 

120 

50 

B 

100 

50 

50 

120 

50 

C 

50 

100 

200 

60 

60 

D 

- 

50 

- 

- 

- 

E 

- 

50 

- 

- 

- 

Total 

250 

300 

120 

300 

160 

The 

plan 

fulfillment 

in this case 

is 



The variety coefficient is computed by multiplying the planned 
production of the particular articles by the general percentage of plan 
fulfillment. Plan fulfillment (column 6) includes the planned articles^ 
in quantity not exceeding the general percentage of plan fulfillment 
(column 4). In the uniform variety plan fulfillment the variety coef- 
ficient will equal one. The more the coefficient gets away trtm unity* 
the more the fulfillment deviates irom the planned production. 

7. Production Djmaaics Index . 

A basic task of industrial statistics is the study of the physical 
development of the magnitude of industrial production or the changes 
occurrii^ in its This study is conducted with the aid of the 

production dynamics index. 
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Th© industrial production dynamics index is the ratio of the 
magrnitude of production in the studied period to the magnitude of production 
in a period taken as a basis, and the size of the basis production is 
defined in an even figure such as 1 or 100. 

The formula for the dynamics index is 

S'*! 

2.'*o 

where is the size in the studied period and during the basic 
period. 

In cases where the sizes for which we are to obtain indices are 
of one kind, as for example, coal, steel, cement, sugar, etc, the 
computation of the index presents no difficulty. These are the so-called 
individual (simple) Indices. 

The dynamics index for black coal in 1953 <88.7 million t in 
ratio to black coal production in 1937 (36.2 million t), accepted as 
a base, appears as follows. 

In computing the index for a series of articles or article 
groups for a branch of industry, or for the entire industry, the problem 
becomes complicated, since in such a case various articles miist be 
compared which cannot be added even if they are measured by the same unit. 

We know from prior discussions that in order to establish the 
magnitude of the entire production consisting of a sum of production 
volumes of various articles of different character, the finding of a 
comt^n dencsainator which can be adopted for the measuring of all components 
regardless of their phsrsioal characteristics is essential. This common 
denominator of the size of production of the various articles is their 
value. 
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The industrial production dynamics index is based on the value 
of gross production. 

The equation for the dynaioics index appears as follows: 

I = ^ . 

X "^loPo 

where is the quantity of production in the basic period, 

q^ is the quantity of production in the period under study, and 
Po constant price for a unit of production. 

Production indices for specific years are computed on the basis 
of the full value of the gross production of the basic year (in our case 
1937), Production indices for particular months are cosqiuted on the 
basis of the full value of gross production of the month under study 
(report month) in the ratio to the average monthly value of gross production 
for the basic year. 

In order to eliminate the effects of batch production (sugar mill, 
starch plant, and farm distillery production) on the index of the monthly 
production volume, the index is computed without such production. 

The dynamics index shown above can be coiqsuted only when we deal 
with statistical data concerning the full value of gross production. in 
a case where we only have data for the values of some iixiustrial articles, 
we can compute only a rapresentative industrial djmamics index, assuming 
arbitrarily that the dynamics index for all industrial production follows 
the same pattern as the dynamics index for these products. This assuiiq>tion 
is correct only when the articles are representative enough, that is, when 
all branches of industry are represented by a proper selection azai sufficient 
qimuatity of articles, a situation which is not always possible to attain. 

Bven if the last c<»Klition is satisfied, the weakness of the representative 
index lies in the fact that it is based on an established listing 
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of products and does not reflect the development of production due 
to the manufacture of new articles. 

Por a number of years after World War li, GUS published aggregated 
representative industrial production dynamics indices, which included the 
following list of articles: coal, rock and extracted salt, cement, plate 
glass, raw steel, raw zinc, electrolytic and zinc dust, raw lead, loco- 
motives, freight cars, tenders, passenger cars, petroleum, industrial 
sulfuric computed at 100% strength, artificial fertilizers, cotton, wool, 
bast fiber and artificial silk yarns, paper, cardboard, and hard sole 
leather. 

Next, while already preparing to co]iq>ute an index to include the 
full variety of production, a so-called expanded industrial dynamics 
index was published. 

The expanded index comprised the following articles: black coal, 
coke, rock and extracted salt, construction lime, cement, bricks, porcelain, 
plate glass, pig iron, raw steel, raw zinc, electrolytical and zinc dust, 
raw lead, nails, iron and steel wire, farm machinery and equipment, 
finishing machines for the metals industry, standard gauge locomotives, 
freight cars, tenders and passenger cars, tractors, trucks, motorcycles, 
bicycles, electrical drilling machines, transformers for power distribution, 
electric light bulbs, telephone instruments, petroleum, 
gasoline, industrial sulfuric acid computed at 100% strength, calcinated 
soda, caustic soda, carbide, artificial fertilisers, dyes, soap, matches, 
tarboard, cotton, woolen, linen, jute and artificial silk cloth, cellulose, 
paper, cardboard, hard sole leather, industrial and saddle leather, 
vegetable or mineral processed tap leather, leather footwear on leather soles, 
boards, bentwood chafrs, sugar (considered only for the yearly Index), beer, 
malt, raw alcohol coBq>uted at 100® strength, bacon, meat and fish preserves, 
raw oils, oleomargarine, potato products, tobacco, cigars, filtertip and 
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nonfiltertip cigarettes, and electrical power. 

The index of industrial production computed by GUS was based on the 
factual production of the above-mentioned articles in the given calendar 
month. 

We show below the djuiainics index of industrial production computed 
on the basis of the full value of gross production at constant prices 
and based on the production of the selected articles (included in the 
list of articles for the computation of the index in the period up to 
1950 ) . 

We see from this presentation that the representative dynamics 
index showed great motion during the first year of the Three- Year Plan. 

This movement of the index was caused by the fact that it was formulated 
under the influence of coal and steel production, which were the dominating 
products in the list both as to quantity as well as value. 

Production Index 

Period For articles included Cross** 

in list* 

1 2 


1937 

100 

100 

1947 

120.5 

108.1 

1948 

152.8 

153.3 

1949 

167.9 

186.4 

Months : X 

161.4 

160.7 

11 

154.4 

158.1 

III 

169.1 

182.1 

IV 

162.8 

176.0 

V 

170.4 

183.5 

VI 

160.3 

177.8 

VII 

165.6 

180.9 

VIII 

171.5 

190.4 
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1 

2 

IX 

173.1 

198.9 

X 

176.5 

204.0 

XI 

177.6 

207.0 

XII 

171.3 

216.3 


♦See Production index computed according to list of articles in 
Wiadoaosciach Statystycznych [Statistical News], 1949, No 16, 
page 170. 

♦♦Production index published in Wiadomosciach Statystycznych of 1950, 

No 5, page 1, 

In the following years of the Three- Year Plan, the proportion of 
new articles previously not produced in the general value of production 
kept increasing. The production of these articles influenced the dynamics 
index of the total gross production of industry but had no effect on the 
representative dynamics index of the production computed from the established 
list of articles. For these reasons GUS discontinued the ccaaputation of the 
representative index and turned to the computation of the dynamics index 
of the total industrial production on the basis of its gross value, which 
reflects with greater reality the dynamics of industrial production. 

In prewar Poland there was a period when the so-called systesiatic 
production dsmamics index was applied. This was an index based on changes 
in employment in the manufacturing industry and in the mining and xsetal- 
lurglcal production, but not on the changes which occur directly in the 
magnitude of production. 

This index could not give a true picture of the dynamics of produc- 
tion, since, as is known, changes in the magnitude of production depend 
Dot only on changes in employment but also on the time put in by the 
workers, on changes in their productivity, on changes in value in ratio 
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to the total value of pro<iuction» on changes In technical facilities in 
the plants » etc. 

All the above shown indices are cosiputed for full calendar 
periods. An index computed on the basis of these data gives the true 
picture for that specific period alone. It does not define the true 
dynamics of production. Furthermore a fall in the dynamics index of 
production in a given month may ixsdicate not lower dynamics of production 
but sillily fewer workdays. 


We shall clarify this with an example. 


Taking monthly production as a basis, we assume that during January 
gross pjroduction amounted to 400 million zlotys and in February to 392. 

The production index for Febrtuiry amounts to 98% by co^arison with January. 

If however we take the average dally production (workdays), we obtain 
an index equal to 102.3. 


Gross Production 


Produced in 1,000 zlotys 

janviary February 

(23 full workdays) (22 Full workdays) 


Monthly production 
Average daily production 


Inversely, the growth of production in a given period does not 
always indicate the growing dynamics of production. 


Example ; 


Produced in 1,000 zlotys 


Gross paroduction 


February March Index 

(23 full workdays) (26 full workdays) 


Monthly prcxiuction 


Average daily production 17.7 
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In order to decrease to a minimum the vaccllatloc of the dynamics 
Index of production arising from variations In the studied periods, we 
Introduce a correction for the average number of workdays. 

A corrected index, corresponding to uniform periods, can also be 
obtained by multiplying the ordinary index by the correction coefficient 
Obtained as follows. 

M d + 0.75s, 

+ 0.75s . and 
12 

m 

where d is number of workdays during month excluding Saturdays, 

s the number of Saturdays during month (Saturdays are figured as 

0175 days (6 hours)) 

8 

m the number of full (8-hour) workdays in the month, 

^ the average monthly workdays, and 
W the correction coefficient. 

The following example illustrates the way to compute the corrected 

index. 
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601 




Months 

calendar 

Sundays and 

Saturdays 

Full 

Workdays 


Corrected 


days 

holidays 


Less Saturdays 

Saturdays 

Together 

index 

[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

[7] 

[8] 

1947 

365 

64 

51 

250 

38 

288 

1 

1948 

366 

65 

50 

251 

37 

288 

1 

1949 

365 

65 

52 

248 

39 

287 

1.0034 

January 

31 

7 

4 

20 

3 

25 

1.0434 

Fahruary 

28 

5 

4 

19 

3 

22 

1.0909 

March 

31 

4 

4 

23 

3 

26 

0.9230 

April 

30 

5 

5 

20 

3.8 

23.8 

1.0084 

May 

31 

6 

4 

21 

3 

24 

1 

Juna 

30 

7 

4 

19 

3 

22 

1.0909 

July 

31 

6 

5 

20 

3.8 

23.8 

1.0084 

August 

31 

5 

4 

22 

3 

25 

Q.B600 

Saptaabar 

30 

4 

4 

22 

3 

23 

0.9600 

Octobar 

31 

5 

5 

21 

3.8 

24.8 

0.9677 

Kovattber 

30 

5 

4 

21 

3 

24 

1 

Oacrabar 

31 

6 

5 

20 

3.8 

23.8 

1.0084 
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Below follows a 

table containing 

computations of the actual 

and corrected dynamics 

index. 



DYNAMICS INDEX OF GROSS PRCa>UCTION OP HEAVY 

M 

i 

Hi 

1 


AT CONSTANT 

PRICES* 


Period 

Actual 


Corrected 


dynamics 


dynamics 


index 


index 

1947 

100 


lOO 

194S 

142.7 


142.7 

1949 

173.9 


174.5 

January 

147.1 


153.5 

February 

147.1 


160.5 

March 

175.0 


161.5 

April 

166.3 


167.7 

May 

170.3 


170.3 

June 

161.8 


176.0 

July 

165.6 


167.0 

Augisst 

174.4 


167.4 

September 

185.4 


178.0 

October 

195.5 


189.2 

November 

198.6 


198.6 

Dec&aitier 

199.5 


201.2 


>t>Wia<ioBiosci Statystyczne 
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IV. STATISTICS OF S»I>1X>V1IENT 


1. General concept of Statistics of Saployanent 


I. Oslpow 


Statistics of employment is one of the most ia^portant branches of 
industrial statistics because the labor force is a basic factor of the 
process of industrial production. For this reason too, the national 
economic plans and the technical, industrial, and financial plans define 
in detail the en^loyraent level in individual industrial branches, depart- 
ments , and enterprises . 

In order to assure the planned growth of production and services, 
the law regarding the Six-Year Plan establishes an es^loyment growth in 
the socialiaed administration, outside of farming, of 60% over the year 
1949, and of 65% in the socialised industry. 

The exceeding of the planned employment level not justified by a 
corresponding increase in production is as negative a phenenaenon as the 
failure to fulfill the industrial production quota. 

The subject matter of esqployment statistics in countries building 
socialism and in the USSR differs basically from those in capitalist 
countries* In bourgeois Poland before the war, the subjects studied by 
eBqi»loyment statistics were, among others, the so-called labor disputes 
(strikes, lookouts, seizures of plants during labor disputes) unemployment, 
occupational migration of workers, and similar phentsaena, which are entire- 
ly unknown now in the countries building socialism. In which every citizen 
has the right to work. 

The phenomenon of unMployment In ci^ltalist coiSQtrles reaches 
especially catastrophic proportl^p. In the united States uneaployment 
grew from 2.2 million before World war I to 10 million during the years 


1931 - 1940 . 
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After a war ''despite the growth in war production, the number of 
unemployed or se»leaploy€»d Increases in capitalist countries. In Italy 
and Ifeatem Germany unea^loyment exceeds the level of that during the 
years of the gravest economic world crisis during 1929*-1933. Zn Italy 
there are over 2 million totally uneaqployed and still mere semi unemployed, 
and in Western Germany practically 3 million totally and partially unem- 
ployed. Japan has more than ID million totally and partially unemployed. 

The united States have at least 3 million totally unemployed and 10 mil- 
lion partially unemployed. UnesQ^loyment in England is growing, having 
already reached half a million people. Such a small country as Belgium num- 
bers more than 300,000 uneBq;>loyed" (speech of G. M. Malenkov at the 
Fourteenth Convention of the CFStJ {poasaunist Party of the Soviet union] 

Nowe Progi [Eew Roads], Special Number, 1952, page 19). 

In studying unemployment, official bourgeois statistics constantly 
strive to decrease the number of actually tmemployed. This is achieved 
by the omission of the partially unemployed people who work only a few 
days a week or even a month. The computations also oButt the large mass 
of the farming proletariat, which is not included in labor. Frequently 
seasonal workers are cnaitted, and as a matter of policy the "unemployed 
since birth," the growing youth which despite achieving the proper age has 
not yet succeeded in obtaining employamint, are omitted. Another factor 
in the lowered unemployment figure is the practice in some countries of 
not Including in the computations foreigners, workers lacking proper docu- 
ments, or workers who have been taken off the unemployment rolls after a 
given period of a fruitless search for «iq»loyment. thus official industrial 
statistics In bourgeois countries strive to gloss over structural unem- 
ployment, the shameful brand of capitaliat society. 

Thm "principles of the Six-TfMir Plan for the eo^iomic devel<^ment and 
reeoaatructlfm of Polmad" eharacterisea imemployaeiit statistics in pre- 
S^tember Poland aa follows. 
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”2n 1937 there were offlcielly registered 375,000 uneaployed, 
constituting 13.1% of the entire working populetlon. These figures did 
not reflect the unregistered unemployed, unemplojnnent among women and 
youth, partial uneBQ>loyment, or the so-called ’superfluous* farm labor’' 
(Mine, H,, Oslagnlecia 1 plany gospodareze [Attainments and Economic 
Plans], 1949, Kslazka 1 Wledza, page 83). 

Important tasks of employment statistics In People’s Poland Include 
studies of the number of employed workers, structure of engiloyment, employe 
ment trends, utilization of existing labor reserves, dynamics of employment, 
and the control of ^ployment quota fulfillments ami intraplant training. 

Another task of employment statistics is the submission of balances 
of reported suinpower. 

2. The Size of the Ifork Force 

The precise definition of the size of the work force Is an essential 
condition for statistical studies of employment and for the attainment of 
comparable statistical data. 

The work force of a plant comprises only thcnsie workers who appear 
on the esq^loyment roster of the given plant. 

A worker belongs to the work force from the oKMnent he is hired, even 
during the trial period, to the moment his name is taken off the employment 
roster. 

The inclusion or the removal of a worker’s name from the employment 
records is based on the ontoring or dissolving of the work contmot between 
him and the enterprise. 
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In view of the c^haraoter of the lesral relationship between the 
worker and the plant, we diatihgulsh: penaanent workers, whose period of 
ei^loyaient Is not defined In advance in the work contract; tes^rarlly 
en^loyed, hired for a specified period only, usually one of several months; 
and workers employed occasionally, who were hired to do a specified Job 
which does not norsially ccuae within the scope of a given workshop. Occasion'^ 
al workers eve not included In the work force. Temporary workers also 
includes seasonal workers, or workers hired for a period specified in 
advance for natural or other yearly recurring conditions of production 
(for example, the canpalgn in the sugar industry, etc). 

Among administrative and office or engineering and technical 
personnel, are to be distinguished the full-*stage ei^loyees Cfull*-time), 
enq^loyed for the full extent of the work period defined by prescribed 
regulations and the inconplete^stage (part**time> employees, eaployed by 
a given enterprise not for the full work period, as for example legal 
advisors, plant physicians, experts, etc. incomplete-stage employees 
belong to the work force of the given enterprise, since their occupation 
there is their basic profession. 

Workers are also included in the work force in cases of tenqiorary 
absence from work, for example, in case of illness, vacation, military 
service, absence due to additional training or social occupation, etc. 

One should also distinguish between the nisaber of workers present 
on the Jc^ on a given day and the number taken fr<» the employment records 
of that day, since the 2 concepts are entirely different. 

Workers tei^rarlXy assigned from their home enterprise to work 
In a different enterprise continue to bolong to the work force of the 
home enterprise, however the time wosked by tbM and their wages are 
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I 

1 

I 

lacIiKted in the reports of the enterprise in which they actually did 
the vork« 

Students attending school and present in the entexprises for 
vacation or diploBUi practice are not included in the work force* 

3. cosputation of the Number of Workers 

The nuEBerical strength of the crew ei^loyed in an industrial 
enterprise can be defined according to the number on a given day or 
accoztiing to the average number for a given period. 

Computation of the number of workers according to the number on 
a given day, let us say the first or last day of the month (iO-day period, 
quarter, year) presents no difficulty and requires no eaqplanation • The 
number of workers on a given day is computed from the sum of the present 
and absent workers which appear on the employment roster of the enterprise. 

However the number of workers on a given day does not sufficiently 
characterise the size of employment, if significant variations occurred 
in the number of employees during the period under study. 

Let iis assume that we are exploring the sise of the work force, 
for example in the sugar industry during the last aumth of the cMupaign, 
that is, in December, and that we define the magnitiale of eiplosnaent 
according to the siae of the work force on the first day of the studied 
month. 

It is clear, that on 1 December, when the campaign is still in 
full force, the number of employees will be several times as large in the 
sugar mill as on 31 Decmaber, when the oam>aign is reaching its end. 

Furthermore one ought to keep in mind that the eiq^loyment plan 
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contains concerning the average level of the crew for a quarter 

or a year and not on a given day. in view of the fact that one of the 
moat important tasks of statistics is the supervision of plan fulfill** 
ment, it is essential to apply the methods of statistics to those of 
planning and to computing the average size of the work force. Coiaputation 
of size of the work force as an avesage recorded number of workers for 
a given period is essential also in defining the level of productivity, 
which is computed, among other ways, as the ratio of the performed pro-* 
duction within a given period to the average number of workers for this 
same period. 

We compute the number of employed according to the size on a 
given day only in those cases where it is not subject to any significant 
changes in successive points of study, or where the study* conceme small 
reporting units whose regular working force is not significant, or where 
particular considerations call for a certain method of computing the eiq>loy- 
ment level. 

In statistical reporting of heavy and medium industry, as well as 
of small state industries, the number of employed during the report month 
is coiqiuted basically as the average irecorded number of esqiloyees for 
a given period, excepting the central administrations or equivalent units 
and other adainlstrative units for which a separate quarterly report is 
drawn, and where the number of workers is established by dividing into 
3 the average ntodier of enqiloyed on the last days of ths 3 months of the 
quarter. 

The average nuidier of employees In a givma enterprise, let us say 
for tlM mcuith, is obtained by cMPtalning the arlthMtio average so that the 
number of recorded siqiloyeea for eacdi day of the month la added and divided 
by the number of calstidar days in that mmath. 
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For example^ in enterprise in Au^rust 1953 the number of 
recorded employees by the day was as follows. 


August 1 

2 (Sunday) 

3 

4 

5 

6 

7 

8 

9 (Sunday) 
10 
11 
12 

13 

14 

15 (Holiday) 

16 (Sunday) 

17 

18 

19 

20 
21 
22 

23 (Sunday 

24 

25 


Number of Workers 
240 
240 
248 
248 
253 
255 

255 
250 
250 
248 
248 
245 

244 

245 
245 
245 
258 
258 
260 
258 

256 
255 
255 
253 
255 


- 117 - 


Sanitized Copy Approved for Release 2010/08/10 : CIA-RDP81-01043R000700230006-9 




Sanitized Copy Approved for Release 2010/08/10 : CIA-RDP81-01043R000700230006-9 


August 26 


30 (Sunday) 


Total 7,795 

The average number of employees amounts to 7,795^31 = 351. 

In acGordanoe with the binding instruction of GUS, the size 
of the work force on a day free from work (Sunday or holiday) is 
established according to the preceding workday and therefore in the 
given example the size of the work force on Sundays and on the holiday 
was exactly equal to the employment on the days preceding them. 

The application of this method creates certain doubts. It con- 
cerns the fact that actual changes in employment (hiring, releases) 
happen on an actual workday but find their reflection in the records of 
the following day only. When they happen on a day preceding a nonworkday, 
they are reflected only on the third day, that is, the following workday. 
For example (kotsztejn, A. I., Problemy promyshlennoi statistiki [problems 
of Industrial Statistics], yol II, 1938, Moscow, page 245): 


Number of Employees 


April 1 


3 (nonworking ) 


20,900 
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Tbe average number of employees equals 20,900 + 6 == 3,483. 


Tbe figure 3,483 does not truly characterize the average size of the 
work force during the period under study. From the cited example it can 
be seen that considerable changes took place on the second day when the 
number of eiq^loyees rose from 3,430 to 3,520. These changes however were 
not reflected the following day, since that was a nonworkday which by 
agreement copies the number of employees of the proceeding day. 

Thus the arbitrarily accepted level of employment of 3 April 
differs from the actual recorded level on that day, that is, from the 
figure 3,520 employees (or tram the level of employment as shown for 4 
April). For that reason some people advocate the listing of employees 
on a nonworkday as the same number that appears on the following 
nonworkday. 


In the given example it would have to be listed as follows. 


Number of Baployees 


April 1 


3 (nonworkday) 


20,990 

The average number of esgiloyees would be 20,900 .i 6 « 3,498 and not 
3,483 as shown before. 


problem of selecting the proper method of c€»q>utlng the size 
of the work force on nonworiolays does not have too mioh of a practical 
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y«Xu«» since vmccllstlon in the work force during 2 or 3 days are slight 
excepting the cases when the nonworkday falls following the first or 
fifteenth of the month when the greatest changes (hiring, releasing) in the 
work force occur. 

The difficulty of establishing the employment level on nonworkdays 
would disappear completely, were we to figure the average nuEiber of 
employees only during workdays in the studied period. This method of 
computation is even the only justifiable one in the computation of some 
measures characterizing the degree of work time utilization. 

The binding method of cosqijuting the average nui^i>er of workers from 
the total calendar days is based on the fact that in some plants part of 
the crew also works on nonworkdays. This would entail the acceptance of 
a differing number of work days for enterprises within one central 
administrati<Hi or branch of industary, which in tuim would obscure the 
total picture of the size of the work force in the given central adminlstra*- 
tion or branch of industry. 

In practice there may be cases wherre an enterprise stopped or began 
its wO^rk, let us say, in the middle of the report month, in other worrds 
the Enterprise was not active during the entire month. In such a case, 
accearding to binding instartKstions, the average nuid»er of eiqaloyees is 
o<»qputed in such a manner that the sum of the daily employment levels 
durfiig the working period of the entearprise in the report period is 
divided by the total nisBber of calendar days of tlw month, and not by the 
nomber of days in which the enterprise was active. 

For example, enterprise Ito 2 was started 28 April, the recorded 
number of woackears was as follows. 
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April 28 — 1,000 workej:^s 
April 29 — 1,000 workers 
April 30 — 1,000 workers 


The average recorded muBber of workers in enterprise No 2 for April 
is computed by dividing the sum of daily totals in April by the number 
of calendar days during that month, that is, 30: 

1,000+1,000+1,000 « 3,000 100, 

30 30 

and not by the nitsiber of workdays in April, namely 3. 

The corz*ectness of this methoo of computation can be proven by the 
following example. 

Let us assime that in enterprise NO 1, which was active during 30 
days in April, tim average recorded nisaber of workers was 1,000 workers, 
and that this enterprise produced 5 million zlotys worth of goods. On 
the basis of these data we can easily compute the value of production 
per one workers (product i vi ty) : 

= 5.000 zlotys. 

Assuming next that the productivity in enterprise NO 2 was the same 
as in No 1, we could ecsapute that with the sasie number of workers (that is 
1,000) enterprise Ho 2 produced 10 times less than enterprise HO 1, that is, 
500,000 zlotys. Enterprise NO 2 was active for a period 10 times shorter 
than enterprise lk> 1 (3 days and not 30). 


A|q>lylDg the methcxl of confutation established by GOS instructions, 
we Sbtsln the correct picture of average productivity in both enterprises, 
namely 
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5.000. 000^500,000 ^ 5^500^000 ^ alotys. 

1 , 000^^100 1,100 

Wdre we, on the other hand, to ooa^ute the average number of 
workers in enterprise No 2 by dividing the sum of the dally emplosrment 
levels by the number of workdays during the month* 

1,000+1,000+1,000 ^ 3,000 ^ T nno 

3 3 * ’ 

we would obtain a distortCKi picture of the productivity level of work 
in the 2 enterprises, namely 

5.000. 000+500,000 ^ 5 ,5gQ,_00Q ^ ^ ^ 

1 , 000 + 1,000 2,000 

which clearly does not correspond to the real state of affairs. 

Collective work, Kurs ekonomlcheskoi statlstlki 1952, Moscow, pages 
235-236). 

As a result of applying the Btethod established by GUS instructions 
for computing of the average recorded nimiber of workei^ we avoid the 
danger of a seeming increase in the number of workers in ccsupiling summary 
reports from unit reports regarding the level of employment in seasonal 
enterprises, in which workers from one enterprise may have passed to another 
during the month under report. 

Tor exazqile, let us assuaie that entexprise Ko 1, which ^i^loys an 
average of 1,000 wprkers was active cnaly from the first to the fifteenth 
of April. Om the closing of enterprise No 1 all the wozkers of that 
enterprise were transferred to the newly activated enterprise No 2, whwre 
they woxi^ed from the sixteenth to the end of the m«ith, for a period of 
15 Aya . 

The average employm^t level in both enterprises, using the correct 


method of computation, is 


Sanitized Copy Approved for Release 2010/08/10 : CIA-RDP81-01043R000700230006-9 





Sanitized Copy Approved for Release 2010/08/10 : CIA-RDP81-01043R000700230006-9 


15,000 ^ 30,000 _ ^ nAA ^nrkftrti 

30 50 [sic] ^3 ’ workers, 

otherwise, the actuel number of people employed. 


were we, on the other hand, to compute the average OB^loyment 
level by dividing the sun of the daily employment levels by the number 
of workdays of the enterprise, and not the number of calendar days, we 
would obtain a false picture of the employment level ; 

15.t2S9 ^ ==.20^220 ^ 2,000 workers, 

15 16 

whereas in reality the employment level was only 1,000 workers. 

The given metbod of computing the average employment level for 
enterprises active during only part of the report period is not used when 
grouping industrial plants and enterprises according to the number of 
employees, in such a case, it is necessary to divide the sum of the 
daily recorded employment levels by the number of working and not calendar 
days, since only in this manner will we obtain the true picture of the 
employment level in a given enterprise or plant. 


The average quarterly number of employed is computed by adding the 
average monthly employment levels and the total divided by 3 (No of months 
daring quarter), regardless of the number of working days during the In- 
dividiial months. Theoretically thla method is incorrect, since we 
c<^pletely Ignoxe the fact that the number of workdays during the various 
calendar months varies . A more accurate measure of the average quarterly 
employment level is the arithmetic atean of the avezhgea of miployment 
levels during each month weighed against the number of calendar days 
during each of these months. 
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[ 


SxSB^le: 


SSonth 

Number of Calendar Days 

Average Monthly 



Work Force 

January 

31 

2,200 

February 

28 

2,300 

March 

31 

2,500 


The average size of the work force during quarter computed accord- 
ing to: 

<a> ordinary arithmetic mean: 

(2,200+2,300+2,500) i 3 = 2,333, 

(b> weighed arithmetic mean: 

(2, 200x31 >+(2,300x28) +(2,500x31) ^ o 334 

31+28+31 • 

In practice the average employment level for the quarter is 
confuted with the aid of the ordinary arithmetic mean without taking into 
account the difference of the number of calendar days each month, since 
the difference is the result is very slight. 
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UQDEL 1/lV 


AVERAGE EMPLOYMENT ACCORDIBG TO PERSONNEL RECORDS 


Serial 

Plumed for 


Average Number of Employees 


No Xt«ilaatlon 

report »cmth 


Actual 





During 

Same 

From beginning 

Sane period 



report 

month 

of the year to 

1954 



month 

1954 

end of report 






period 


1 2 

3 

4 

5 

6 

7 


1 l^tal 

I 2 lakers Inclwied 

H 

^ 3 Indtuitrlal group 

I iitmm 547-11) 

4 inoludlng Mq>loy«d 

in by-production 

5 Itorkom 

6 Including stondily 

«a|^loy«d 

7 linginoering and 

toebnleal «ork«ra 

8 Adninistrativ* and 

office vorliars 

9 Sarvica workers 


10 


Guards 


126 



11 Students 

12 Total nonindustrial 

workers 

13 Group for repair of 

capital construction 
and isqulpnent 

14 

15 Proffl the total number of employed (item 1, column 4); 

(a) Total fraale Workers included 

(to) Total youth girls included 
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Tbte actual avax*iMf 0 nundber of workers tT<jm the beginnias of the 
year to the end of the report »onth (See Model 1/IV, colimrn 6) la 
ccm^uted as follows. The sum of the monthly averages is divided by the 
number of months In the period. This method of coag>utation should also 
be applied when the enterprise was not active from the beginning of the 
year. For exaa^le, the enterprise started in May. The average employ- 
ment was 800 workers in my and 1,000 workers is June. The average employ- 
ment from the b€»ginning of the year to June is 

1.800+6= 300. 

The average yearly employment is computed by dividing the sum of 
the monthly averages by 12 Cnumber of months in year). 

The average yearly esgiloyment for a seasonal plant which was 
active during several months (for example, an ice producing plant which 
was active for 6 months. May to Ctetober) is computed by the sum of the 
averages of the monthly ^ployment for 6 months divided by 12. 

4. Grouping of Workers 

Basic Gropping 

According to the principles acceptcki in planning and statistical 
reporting, workers esQiloyed in an industrial enterprise are divided 
according to the kinds of activity performed by the enterprise, in which 
the workers are eo^loyed. 

This division is based on the fact, that for the purposes of tba 
coaQ>utation of the productivity, productKM costs, etc, there arises the 
necessity of associating the results of certain activities directly only 
with the number of workers employed at tS^^se aetivitles. 

Od tihs basis wooers in industrial enterpriaes are divided in 
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iicconla>iice with GUS itistructioiui into the followlni^ groupings: 

(a) the industrial group, <b) the nonindustrlal group, and <c) the 
jrepalr of capital construction and equipsient group. 

The basic and most numerous group in the enterprise is the 
industrial group. 

In this group are included all workers employed directly or 
indirectly in the basic activity of the enterprise, that is, in in- 
dustrial production and those whose pay increases the costs of in- 
dustrial production. 

To the nonindus trial group belong the workers who do Jobs not 
connected with the basic activity of the industrial enterprise and 
whose pay does not increase the cost of production. In particular to 
the nonindustrial group belong workers ea^loyed in the administration 
of housing, hotels and boarding houses, ambulance workers, etc. To this 
group also belong workers of railroad (railroad siding), aut<^bile, and 
water transportation and workers employed for loading and unloading in 
cases where transport in an enterprise is singled out as a separate 
unit with an Independent economic account. Finally, to the nonindustrial 
group belong the workers e^loyed to watch inactive facilities belonging 
to an active industrial enterprise. 

TO the third group, for repairs of capital construction and equip- 
ment, belong those workers who are steadily eiiq>loyed for such works done 
by an enterprise for economy purposes. 

The apy of these workers does not increase production costs, since 
they are paid out of funds especially earmaiked for this purpose. This 
group does not include workers epployed in SOVI [ Samodsielne Oddaialy 
vykooawstwa Xnwestyeyjnego — Independcuit Divisions of Investment Ful- 
fillmmt, since these wozkers are included in reports eonoeming Investments. 
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In SOM branches and grovpm of the food and fam products 
industry there appear in addition the following groups of workers. 

The plantation groig), which Inaludes all workers employed on 
the pl«,t.tions and in other activities involving the supply of vegetable 
raw material to the Industrial plant, such as, for example, harvest 
workers , con trac 1 1 , e tc . 

■n>e contracting group, which includes, only in the meat industry, 
workers ^ployed in livestock contracting,. 

The marketing group, to which belong, in s(»ne organizational 
units, workers employed in expediting and selling the products of 
industrial enterprises, in small socialized industries to this group be- 
long workers osployed in model stores not concerned with employment plans 
for coottodity turnover. 

The industrial fattening fodder group, appearing only in the dairy 
industry, which includes woriters employed exclusively for work with 
industrial fattening fodder crops. 

The above-Bestisned groups of workers constitute the most general 
grotgilngs of workers omployed In industrial enterprises and to each gootq. 
belong workers executing a variety of functions in tbe enterprise, starting 
•ith a Masenger and ending with the director of the plant. Coim,rehen.ion 
Of the employment structure requires a more diffoientiattng division of 
workers into groups more unlfow with respect to the functlone they perfoim. 

on this basis, . further division into subgroups is applied within 
®*ch of tbe ebove greugiM. 

in the industrial group workera are divided into the followtag sub- 
droupa: (a> worker-. <b) ««in..ring «ml tacbnlcal worker., (c) «l-ini.tr«tiv. 
and office workera. <d) «q«entlc«i, (.) Mrvice worker., and <f) guards. 
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Workers include ell employees, directly or indirectly connected 
with the process of industrial production. 

TO the workess euhgroup belong, first of all, all workers employed 
in the basic productive departments of the enterprise, who are concerned 
in the direct action on the subject of work, as well as those CTi^loyctd 
outside the plant premises in the installation of the items produced by 
the plant. 

This subgroup includes as well the workers ^ployed in the auxiliary 
productive departments of the enterprise, for exaiiq;>le the power plant 
eaqployees, boiler firemen, etc. To this sul^roup also belong all workers 
eBg>loyed in maintaining the servicing of the production process and the 
means of production, such as workers in the laboratories serving the 
industrial process, workers employed on cxtrrent, medium, and capital repairs 
or other industrial tasks, performed for plant Investment with the exception 
of construction or installation works. Also considered as directly serving 
the production process are cleaners of production premises, since their 
work enables the proper functioning of the production process. 

The workers subgroup also Includes employees of intraplant trans- 
portation (for example ground workers), as well as those employed in outside 
transportation, provided this outside transportation is not singled out 
as an independent accounting unit. 

The dividing line between the workers subgroup and the other sub- 
groups becomes clear when the scope of the work of the other subgroups is 
defined. 

Engineering and technical workers include workers, regardless of 
their educational status, who execute functions of the technical direction 
of the industrial process which essentially require the qualifications of 
an engineer or a technician. 
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Binding regulations list tho functions to bo filled by workers 
included in the engineering and technical subgroup. 

To the engineering and technical subgroup belong the following, 

<a) Workers filling the functions of the chief technical direction 
of the industrial process, such as directors and their technical 
assistants, chief engineers, metallurgists, technologists, etc, 

<b> Other workers directing the technical process of production, 
such as engineers, technicians, foremen, etc. 

(c) Workers giving direction of a technical nature which are 
indirectly associated with the process of industrial production, for 
example, chief mechanics, chiefs of the power station and automobile 
transportation, chief supervisory inspectors, and directors of the tech- 
nical supervision department (ff the position requires the qualifications 
of an engineer or a technician), directors of the departments of technical 
production, preparation for production, construction, etc, 

(d> Workers discharging directive functions of an organizational 
and administrative nature, if their positions require the qualifications 
of an engineer, technician, economist or planner, for example, the directors 
of the departments of planning, organization of work and wages, supply and 
marketing, etc. 

(e) Other workers discharging functions requiring the qualification of 
an engineer or technician, such as inspectors or technical supervisors, 
inspectors of work safety and hygiene, work normlng technicians, laboratory 
assistants, designers, technical draftsmen, etc. 

we imiti<med before that thw lnclu8i<S3 of a wox^er in the engineer! 
technical subgroi^ of workers is determined by the function he performs 
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and not by the degree he possesaes. Thus a worker performing the duties 
of a foreman or a director of automobile transportation will be Included 
in the engineering and technical group, whereas a man having an engineering 
degree and working as the head of the personnel department will be Included 
in the administrative and office workers group. 

The administrative and office workers subgroup includes those 
workers who perform duties of administrative, ecooomic, or office nature 
only indirectly connected with the material process of production. This 
subgroup includes workers discharging directive administrative functions, 
such as. the acting director of the enterprise (administrative, financial, 
trade), directoss of the departments of accounting, personnel, finance, 
administrative* and economic, as well as the department of supply and 
marketing, if this position requires the qualifications of an engineer 
or technician. 


The administrative and office subgroup also includes all other 
workers performing administrative and office functions, such as accounting, 
planning, statistics, personnel, industrial safety checking, office 
(recorders, secretaries, typists, stenotyplst, etc) legal advisors, 
translators, managers, expeditors, storeroom clerks (excluding workers 
employed in stock ro^ns), clerks, telephone operators, etc. 

To the subgroup of stialents belong all workers who appear on the 
personnel records of the enterpx'fse were engaged on the basis of a 
trade study and not cm the basis of a work agreement. 

Students pass the trade study in the plant singly or in groups and, 
especially ia^rtant^ they are paid at a student rate. As a rule, regula- 
tlcHis require a shorter workday for students. The student *s status Is 
determined by his trade*>8tudy contract and by his student pay rate, not by 


his age. 
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Tim raparation of this subgroup in statistical reporting is 
based on the necessity for statistical studies of the strength of the 
reserve working force prepared by an enterprise in its own field. 
Further«ore in soae statistical studies the separation of students is 
»lgnlflc«.t. for enanple, in the computation of productivity, since the 
productivity of a student is usually lower than the average productivity 
Of a qualified worker. 

Bie student subgroup should Include only those students who under- 
take the study of a trade within the industrial activity of the plant. 

A so-called office practitioner should not be Included in the student sub- 
group but Should be included in the administrative and office group. 

Neither should the student subgroup Include workers receiving 
normal pay rates who supplement their qualifications by training within 
the scope of the Intraplant and workshop training program. 

in nonsoclallsed workshops, the grouping of apprentices was done 
according to the years of apprenticeship. However, since the training 
period required differed in various kinds of workshops, this type of 
grouping was abandoned. 

The service workers subgroup includes workers who perform auxiliary 
Tunctlons not connected with the material production process, such as 
janitors, messengers, porters, sweepers, stokers and cloakroom attendants 
of administration premises, chauffeurs of personal automobiles, etc. 

The work of these service workers has no direct bearing on the 
results of the basic activity of the industrial enterprise, and excesses 
in the number of these worker, has a direct influence on the increase 
in operating coat. on the lowering of the preductivity index of the 
enterprise, in view of the perfor»«i functions, the service workers 
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subgroup priiaarily includes unqualified workers, whose average pay is 
basically lower than the average pay of the workers of other subgroups. 

The subgroup named '’guard'' includes all workers of the industrial 
or firefighting guard, regardless of rank, therefore including rank and 
file as well as nonconmiissioned and commissioned officers alike. 

Workers of the construction and installation investment and capital 
repair group are divided into the following subgroups : (a) workers, 

(b) engineering and technical workers, and Cc> administrative and office 
workers; and in the nonindustrial group into the following subgroups: 

(a) workers, and (b> administrative and office workers, essentially along 
the same lines adopted in the division of the industrial workers. 

In the summary presentation of all employment groups in required 
statistical reports, the total of employees of an enterprise are grouped 
according to the following subgroups (regardless of the main grouping of 
the workers): (a) workers, (b) engineering and technical workers, <o) 
administrative and office workers, and (d) students, service workers, and 
guards. 

Inclusion of a worker into the proper group or subgroup of employ* 
ment is done in an enterprise from the data of the perscmnel department* 
Temporary emplosraent of a worker in a different division has no effect on 
his regular grouping. Thus, for example, a service worker teBq[K>rarily 
eoqiloyed as an industrial worker Is listed as a service and not as an 
Industrial worker. 

WOx^ers of the 8o*called starting brigades [of new plants], are 
included in the groups and subgroups according to the work in which they 
are actually engaged* 
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COBtral adBlnlstrations of industry snd equlvdlent units as well as 


other ’•trouble-shooting" units are not included in reports on industry and 


divide their workers into full and part-tine otployees. The full-tli 


group is divided into adnlnistwatlve office workers and Into service workers. 


Service workers include jenltora, guards, nessengers, porters, cloakroom 


attendants, cleaning women, chauffeuis, shop workers, etc. 


In some branches of Industry the generally adopted grouping of 


workers is subdivided even further and some subgroups are broken down 


further. 


In the coal Industry the engineering and technical workers are 


divided into those working <a) underground or opencast, and (b) cm the 


surface, and the underground and opencast workers are further divided into 


those working st (a) mining of the coal, and (b) gangue drilling and 


maintalnance. Workers of both grotg>s are divided into (a) miners. 


(b> junior miners, and (c) loaders. 


Among other workers eiqiloyed underground and in an opencast and 


on the surface there are distinguished the (a) qualified, and Cb) non«- 


qualified workers. 


In the *guard' subgroup in the coal industry the industrial and fire 


guards are grouped separately. 


In cooperative indt^try, in addition to the use of the usual group- 


ings one distinguishes members of the coc^rative, candidates for member- 


ship, and dosMstic manufacture workers. 


AS doMstic mannfncturw workers are ocmsidwrwl thoso workers eivloywl 


off the shop premises in their oeui lumae, and werkiag time is 


regulntad. these workers get paid by tbe sluq* nceerding to agrwemeot. 
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The exlfttcBce of this group is justifiod by th© fact that some workors are 
not able to coi^ly with required work regulations in th© shop (for exaaple, 
invalids » wmaen running households and taking care of children, owners 
of small farms, etc), and th© work given them can be performed at home, 
since it does not require any special machinery or facilities. Sometimes 
the existence of this group is due to the fact that the shop has limited 
quarters which cannot accommodate the full crew. Thanks to this form of 
employment the people's state provides an opportunity to work even for 
those who cannot work outside of their homes. 

The present-day concept of the domestic manufacture worker does 
not have much in coHoson with the 'sweatshop* worker in the prewar sense. 

2n the capitalist system the domestic manufacture workers were the most 
exploited group of workers in their class, whose misery and oppression 
have beccxae proverbial. In view of this, the unfortunate name of 'sweatshop* 
worker should be replaced with another to deprive it of Its derogatory sense. 

In planning and statistical reporting work a method was adopted to 
convert demies tic manufacture workers into regular workers and domestic 
work hours into ragular man-hours. This method is Illustrated in the 
following example. 

ILet us assume that an enterprise is planning production in the value 

\ 

of 600,000 zlotys, of which a production of 480,000 slotys is planned to 
be fulfilled by 60 fully employed workers on the premises and the balance 
of 120,000 zlotys by domestic workers. In view of the fact that one fully 
eiqiloyed worker will produce 8,000 zlotys worth (480,000^60), it follo^ 
that the balance will be fulfilled by 16 domestic workers cosq^uted into 
regular workers (120, 000(8, 000), regardless of the actual nui^r of domestic 
manufacture workers esq^lcyed for the purpose. 

• i 
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This method is not widely used in such statistical studies 
as the computation of labor force reserves and productivity, because 
it does not give a correct picture of employment, avex*age productivity, 
etc. 

Some difficulties arise in statistics of cooperative industry in 
studies of the employment level according to shops. 

AS is known, in cooperative work the cooperatives are enterprises 
comprising various workshops. Each of these workshops has its own crews, 
in addition to which all of these shops are serviced Jointly by admini- 
strative and office and engineering and technical workers of the entire 
cooperative, such as the planners, accountants, engineers, etc. The 
breakdown of the administrative and office or engineering and technical 
subgroups into parts, dividing them into the number of member workshops 
and the distribution of the obtained portions in the employment levels 
of the various shops is not desirable, since the resultants aze fre<iuently 
not whole integral numbers. 

For example, a cooperative comprising 6 shops has 3 accoimtants 
serving all the shops. Were we to divide the number of these workers 
into the number of shops, we would obtain 0.5 workers per shop, which does 
not make sense. In the early period after the war, it was accepted that 
in such a case workers searving the entire coopeaative should bo included 
with the highest numerical group of workers in the enterprise. (See; 

St. Hog, Klasyflkacja aakladow prsemyslowych [classification of industrial 
Plants, Number 4, Series D, 1047, QIIS, page 8.) 

In private industry the basic grouping of eog^loyees excludes owners, 
partners, agents, or members of thSir families. A different procedure 
would cloud the class picture in private industry. If therefore an owner of 
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« Shop also discharges the function of a worker In the ihop, he should be 
listed in the report not in the 'workers' subgroup but in a separate sub- 
group of 'owners eaployed in the shop. * in a separate subgrotip. should 
also be listed members of the owners family who perform any fimction in 
the shop whatever, but who are not subject to the work regulations of the 
shop and who are not cos^iensated fr<m the payroll funds. On the other hand, 
members of the owners family who draw regular pay for their services and 
are insured by zisjzaklad tlhezpiecaalni SpolecameJ — Social Insurance 
Institute], should be treated as hired help and gTovip&d according to 
the type of work they perform. 

It is noteworthy that prewar attempts to group owners cf industrial 
shops and the members of their families into physical and mental workers. 
Just like the hired help, were not successful. In practice however, 
especially in small Industrial workshops, the owners frequently spoxnadically 
coupled ph 3 r 8 ical labor with constantly performed administrative and super- 
visory functions, in view of which their inclusion into one or the other 
group was rather Indecisive. Data concerning the years 1934-1935 reveal 
the character of this aituatlon. 

TABUS 1/IV 

aCPXX>TMEMT OP OHKBBS AHD MHiBKRS OF THEIR FAMILT IN lia>DSTRY 


IN THE TEARS 1934-1935 


Itcmiization 

1934 

1935 

Total 

18,883 

16,727 

Physical 

6,673 

9,710 

Itental 

12,210 

7,008 


Source: statystyka Prmemyslowa 193S [Znduatirlal Statistics 1935], 
1937, Warsaw, page XFl. 
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Am is seen fron TSble 1/lV, sgslnst sa inslgnificsnt decline 
of the totsl nvmSber of engiloyed owners and neaBbers of their fSBlXies 
during one year there occurred a drastic increase in their 6 Bg>Xo 3 fi&ent 
as physicaX workers aiid:m decrease in their ei^pXoyment as mental workers. 

This phencsiencn was caused by nothing more significant than the 
change in composition of the report fora, in which a change of coltains 
occurred as follows. 

y^lvsm Sequence in Fora 

1934 Hen tax workers Workers 

1935 Workers Bfental workers 

In view of the fact that the proper classification was always 
doubtful, as discussed above, the owner usually listed himself and the 
aeabers of his family in the first column. The change in column sequence 
caused a fictitious drastic change in the employmrat structure of earners 
and mesdMrs of their families. 

fiqsloyment statistics of pre~Septoiber Poland applied primarily 
a divi8i<Hi of hired labor into physical and m^stal workers. 

The guiding criterion for this division was the category of social 
insurance carried by the workers. 

Mental woiicers included, accordit^ to regulations for the insurance 
of mental workers, persons fulfilling ^baslstrstive or supervisory functions. 
Other hired workers not covered by this type of Insuranoe were listed as 
physical workers. 

The application of this division was fully Justified in the condi- 
tions of the ciq^italist economy. **Ttie eeonemic fouadaticmi of the opposition 
between mental and J^yeical work is tbo mqploitatiem of ^yaleal labor 
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j 

by tbe reiireseiitmtlves of mental work* Everybody knows what a 
vast abyss existed between the physical laborers of an enterprise and 
the directing personnel under capitalist conditions* It is known that on 
this ground developed the wrong attitude of the workers to the director, 
for>«Ban, engineer, and other representatives of the technical personnel as to 
their enemies. Naturally, in addition to the liquidation of capitalism 
and the system of exploitation, the opposition of Interests between 
physical and mental labor had to disappear* And indeed it disappeared in 
Russia *s present socialist system. Now physical workers and the directing 
personnel are not enemies but comrades, friends, members of one productive 
collective, deeply interested in the successful develops^nt and ii^rovement 
of production. Fr<»B the old enmity between them remained nothing.'* 

(Stalin, I. V., Bkonoaicane probleay socjalizmu w ZSRR [Econcsiic problems 
of Socialism in the lfSSR]v 1953, Ksia^Ea i Wiedza, pages 43-44.) 

Under conditions of the socialist system, the division of workers 
into physical and mental loses its significance as a basic division 
equally, as a result of the raising of the cultural and technical level 
of the physical workers to the level of engineering and technical workers. 

In connectl^ with the uninterrupted growth and improvement of socialist 
production on a foundation of the highest techniques and the mechaniaation 
and automatixation of the production processes, the function of the worker 
veers evermore toward the direction and si^rvision over the workings of 
mechanisms and equipBent, and toward a ccmstantly decreasing expenditure of 
live strength, the physical energy of the human organism. 

For this reason too there would now be no justificaticui for the 
classification of a highly qualified worker supervisii^; the functicmisg 
of highly complicatfMi equipment and precision Instruments in a ccmq^letely 
autoaatiaecl power station as a physical worker, and a teleplione w^^rator 
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nechanicaXXy <H>erating a naauaX switchboard, as a laontal worker. 

Tho di8appoax*anoe ot ossdatiaX differences between physical 
and a^tal labor does not mean the disappearance of all differences. 

"The essential difference between them in the sense of the margin in 
the cultural and technical level will disappear absolutely. Some 
ncnessential difference however will still remain, if for no other 
reas^Hi than because the conditicms of work of the directing personnel 
of an enterprise are not the same as the conditions of work of the labor- 
page 47), 

CSenerally speaking the difference in the conditions of work of 
physical laborers and mental workers lies in the fact that the laborer 
remains in direct contact with the machines or the equipment used in the 
productive process of an industrial enterprise, while the mental worker 
maintains only an indirect contact with them. There is no contradiction 
between this criterion and the fact that mental workers also use machines 
and equipment (for exaaple, for confutation) but of a kind not directly 
employed in the process of production. 

we also used the division of workers into physical and mental in 


the first postwar period (Sees 
praemyslcwa 1947, Rocmnik Stal 


raemyslowia 1946 , Statystyka 
[Statistical Yearbook 1948], 


WilNioatesel StatystyCsny 1950 , et al.. Gtm edition). In the above sources 
physiol and mental workers were further defined as * hired. * The ^nilica- 
tion of the word ’hired* to workers in a socialised Industry is oo^letely 
smseless. "How, la^er the ccmditions of the BSSa’s system, words describ- 
ing the labor force as a commod ity, or speaking ef workers as ’hired’ 
boubA absurd, as if the laberiag class ewaing the means of ^rodiietice 
eotad hire itself or sell to itself its own labor force” (Stalin, J. W., 

OP, cit . pi^ 30). Oa the oth^ hand, the applieaticm of this term is 
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Justified in nonsooislised industry in order to distinguish between hired 
workers end the owners or the siembers of their families employed in 
their own industrial enterprise. 

Attempts were made to divide industrial workers into qualified and 
nonqualified ones. This kind of grouping proved very difficult for the 
lack of definite precise criteria conaion to all branches of industry. For 
this same reason, this kind of grouping is applied in practice only 
in internal reporting of some organizational types of entirely undiversi- 
fled enterprises {for example, hard coal mines). 

Other Groupings of Workers 

Beside the basic grouping of workers, statistical studies in 
practice also use other groupings also having to do with the subject 
matter of central or internal reporting. 

Of great importance is the grouping of workers by sex. This permits 
the division of the total number of ei^ployed workers and the observing 
of the increasing employment of women in the various branches of industry, 
kesolutitmi lk> 620 of the Qovemment presidium of 17 July 1952 regarding 
the increasing in employment of women in the national econ^nay (Monitor Polski 
Mo A-*28, poaltion 1,100) placed upon ministers the obligati<ni to establish 
a minimua percentage of women in the total working crew to be achieved 
by the factories in various years and a listing of occiq^itions and woxir* 
posts to be limited to men in view of the women's inadaptability to thm. 

In order to obtain a clearer picture of the size of the female 
work foree, it is neceaaary to maintain the separaticm not only for the 
total n umbe r of woiicers but also in the specific groiqsa or subgroups, in 
accuirdaiice with the binding r^ulatlon of 066 the monthly reports of 
industrial enterprlaea csontaln data csenoeming the total hiuidier of women 
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enployed, with th© 6i>ocific«tion o£ th© number of women laborer®. 

An Intoroatlng light cm the participation of women in onployBient 
is shed by the study of the percentage of women by plant sise, as is 
shown in Table 2/lV« 


SUPUOmBm or mmSH by PI^ANT size (January 1934) 


Size of Plant by 

% 

Percentage of Women in Helation 

ntmiber of employees 

of plants 

to th© total number of workers 

up to 49 workers 

63.8 

21.8 

50-199 workers 

26.5 

30.7 

200-999 workers 

8.6 

36.9 

1,000 and above workers 

1.1 

51.6 


Source: Caajkowski, ladeusz, "Age and Years of Bmployment of industrial 
Workers in Poland/' Statystyka Pracy 1936 [Labor Statistics 1936], pages 
4-21, 


It is seen from the table above that the largest participation of 
emplosred wisaen in th© prewar period fell in plants of highest employment 
constituting barely 1.1% of the total nusdmr of plants. Th© high per- 
centage of wemen in plants msploying over 1,000 people is explained by 
the fact that th© majority of this group of plants consisted of textile 
plants, comprising in round figures 60% of the plants and 70% of the 
workers, In which primarily wemen were employed. 

Workers in Industrial enterprises are also grouped according to 
age. Monthly reports of Industrial enterprises c<mtain data concerning 
only the number of young workers (that is, up to tb# age of 18) with 
specification as to the number of girls involved. Ifore detailed studies 
I ame made on a yearly basis, on the status as of 31 March, in this report 

all workers are groi^o^ in 14 age grougm, specifying laborers* subgroips 

j 

(includisig apprentices), and a division by sexes (See Model 2/ZV). 
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Model 2/lV 


EIIPU>Y1IENT BCCOKD1N6 TO 

1 

1 

Serial Years of Birth 


Number of sntployees 

No 

of e^lojrees 

Total number of employed including laborers 




(including apprentices) 



Total Men 

Women Total Men Women 



(Columns 

(Columns 



4 and 3) 

7 and 8) 

1 

2 

3 4 

5 6 7 8 

1 

Total 




(lines 2-15) 



2 

1940 



3 

1939 



4 

1938 



5 

1937 



3 

1936 



7 

1935 



8 

1934 



9 

1933-1929 



10 

1928-1924 



11 

1923-1914 



12 

1913-1905 



13 

1904-1899 



14 

1898-1894 



15 

1893 aii6 below 



15 

Niasber of part-tine 

workers 


: 
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A uox* frequent study of the coaposition of worker* by age is not 


necessary, ainoe essential changes in this conqtosltion do not occur within 


short periods of tiiBS. 


On the basis of such reports it is possible to coi!q>ute with the 


aid of aedians the average age of the worker of an enterprise t central 


administration, and branch of industry, which in turn forms a basis of 


cemparlson of the average age of the workers in various enterprises and 


branches of industry. Furtheimore, the study of the emplojrment level by 


age gives a basis for the estimating of prospective labor reserves. 


The selection of a proper number and margin of the age groiqis 


depends iq>on the purpose of the study. In the Soviet ITnlon in current 


reporting workers are grouped in the following age groups: up to 18, 


18-23 years inclusive, and 24 and above. 


Yearly surveys are more detailed. For enaBg>le, in the report form 


for the ni«bor of workers in the OSSE by sex and age as of 1 August, 19S1, 


the following age groups were adopted. 


TABLE 3/IV 


Series 


Age Groups Total workers Including Laborers and Apprentices 


Men Wc»Ben Total Men 

12 3 4 


(Syiid>ol> 


Up to 16 years 


18-17 years 


18-19 y^rs 


20-25 years 


26-35 years 


36-49 3rears 


50-54 years 


55«^59 years 


60 years and above 


Tbtal 
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workers of sn imliistrisl ecterpriee are grouped also according 
to length of service. Such a study was aade» for example, in 19&3 as of 
31 March, but only In relation to engineering and technical workers, 
since the length of service has an essential significance prlsiarily In 
these sul^roups. A worker, working for any length of time at a given 
workpost, has acquired prodtietlon habits which a newly enqiloyed worker 
lacks. Similarly, an engineer emplosred for any length of time by the 
same enterprise has a better knowledge of the conditions and organisation 
in this enterprise, than does the newly arrived man. 

However eng^loyaent compos! tlcm by length of service in a given 
enterprise is not sufficient. It may happen that a worker has been at, a bench 
in an enterprise for 10 years and been a lathe operator for one year. in 
other words, he has a total length of service of eleven years, it is 
quite clear, that in this case we deal not with a highly qualified lathe 
operator of eleven years* experience but with a beginner who does not 
as yet possess the fiai qualifications of the trade. It may also happen 
that a man has worked as a lathe operator in a given enterprise for only 
6 aionths but has had 10 years* experience at a different enterprise. 

It may be seen from the above exai^le that a study of workers by 
length of service in a given enterprise gives a picture of only the degree 
of stability of the crew of a given enterprise or the degree of its associa- 
tion with a given place of work, but it is difficult on the basis of these 
data to arrive at the correct picture of the workers* qualifications. 

Regulations for 1053 require that workers transferred in service 
be given credit In statistical reports for prior years worked in other 
enterprlpes . 
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1 Hovever this regulation corrected only partially the lack of 

in£or«|ition regarding the length of service in a given trade. 

In a deeper study of eaployBient according to length of service ^ 
it is necessary to group workers according to the nusiber of years they 
worked in; (a) industary. <b) in a given branch of industry, <c) in a 
given trade, Cd) in the given enterprise^ and (e) in the given trade in 
the given enterprise. 

From required reports In 1953, a study was made of the structure 
of employment by length of service with the following divisions. 

EMPUnrEBS ACCORDING TO LENGTH OP SERVICE 
Serial Total Below 

No Itemization columns one 1-2 2-3 3-5 5-10 

I 4-10 year 

[ 3. 2 3 45678 

1 Laborers 

2 Engineering and 

technical workers 

Table 5/1 V shows the results of prewar studies in the length of 
' service of workers in their last place of enq>loym 0 nt. 

i In scHBe enterprises workers are grouped according to the department 

in ^hich they work. For eza!iq;ile, in an enterprise of the xaetals industry 
workers are divided into those wozicing in the foundry, forge» nloi^e plat- 
ing, etc. In an enterprise of the textile industry they are divided into 
those @aploy€Hl in spinning, weaving, finishing, etc, or accordli^ to the 
operations perfonied. in the coal industry, for example, 
woztors at t2» face of the mine the following are distlUgiNMrhed. 
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1. at tha coalface 

a . preiiaratory work 

b. sorting 

2. at other face operations such as filling in 

a. dry fill 

b. liquid fill 

Of special importance is the statistical study of ^ployment by the 
occupation of the workers or the so-called subjective occupation. Within 
this area workers are grouped accoi^ing to their trade and according to their 
specialties. 


As an example » we cite below an excerpt from the nomenclature of 
occupations, 

TABLE 4/V 


Trade wame of 

Occupation 


[ 1 ] 

11 


[ 2 ] 

Textile 

engineer 


Department 

of trade 

number 

[3] 

1110 


Department 
of trade 

[4] 

spinning 


1111 


weaving 


1112 


flniahiBg 
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Specialty 

number 

[ 5 ] 

11101 

11102 

11103 

11104 

mil 

11112 

11113 

11114 

11115 
11121 


Specialty 

[ 6 ] 

cotton 

flax 

jute 

wool 

cotton 

wool 

silk 

special bast 
artificial silk 
bleaching » 
finishing and 
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[1] [2] [3] [4] [5] [s] 

dyeing of 
celluloee 
fibers 

11122 dyeing of 
animal fibers 

11123 printing 

In view of the lack of an exhaustive, detailed, and universally 
binding nomenclature of occupations, no state-wide statistical studies 
in this field are being conducted at present. Studies of this kind are 
however conducted in some types of organisations or as questionnaire 
studies . 

In grouping workers by occupations, one distinguishes the basic 
occupations or the occupations which have a decisive infliwnce on the 
production of a given industry, for example, smelters in metallurgy, 
weavers in the textile industry, etc, and the so-called joint occupations 
appearing in various branches of industry, such as a stoker, chauffeur, 
etc* 

In the Soviet Onion statistical studies of workers by occupation 
is done once a year. For the 1951 study, as of 1 August 1951, 453 
occupations were listed for the workers and apprentices. 

Within the framework of some occupations workers can also be grouped 
by their qualifications on the basis of cheir classification category or 
the index of qtiali float ion. 

The measure of the average qualification of workers is the average 
of their cXasaif Icatlon category which is computed as the arithmetic mean 
of the classification category against the total niad»er of workers of this 
category. 
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Clasaif ieatitm 


category 


II III IV 


m of employed 20 30 40 50 40 40 


The avenge classification category equals 

U3c20)-i.(23c30)H-C3x40)+C4x50)<t.(5x40>4^(6x40)4^C7x30)->-(83t20> - 
20^.304 40+5d4^4a4>40+304.20 “ ~ 


20+60+1204.200+2004-2404-210+160 

270 


1,210 =4.41 
270 


The problem of constantly Increasing the occupational qualifications 
is closely associated with the growth of the living standard of the popula- 
tion, since higher qualification brings with it higher pay. 

In line with the principle set out by the Six- Year Plan law, it is 
necessary to increase the number of trade school graduates to over one 
million, and, especially during the period of training cadres for industry 
and transportation, it is necessary to reach the figure of 580,000 graduates. 
Over and above that, it is necessary to train in qualifying courses of 
grade I and ll 336,000 people, including 244,000 in the technical field 
and about 146,000 graduates of higher schools of learning. 

In the Soviet Dteion in accordance with the directives of the 
Fourteenth Congress of the CPSU It was resolved '*to increase during 1955 
the nuad>er of graduate specialists of higher schools of learning for the 
most i]iq>ortant branches of industry, construction, and farming to about 
twice the figuee of 1950” fHowe Or<^i , Special Humber 1952, page 409). 

The degree of raising the quallficaticm of workers depends largely 
on the fulfillment of the plan for intraplant training. The fulfillment 
of this plan is studied at a central level on the basis of quarterly 
reports along the lines of Model 4/lv. 
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VODISL 4/lV 


IHTRAPLANT TRAINING 


Position 


Itemissation 


Ntnnber of Trained Workers 


fulfilliaent 


A1 Total (Items B 3 +Cg+D 3 ^ 5 ) 

2 including workers 

B3 Teaching of trade (positions 


4 Individual 

5 In groups 

6 Raising of qualification 
(positions 8-13) including 
workers 

8 in minimum technical course 

9 in specialization courses 

10 in production technique courses 

11 in teaching new trade 


14 Humber of Juveniles in coluain 4, position 1: 
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TABLE 5/IV 

LENGTH OF SERVICE OF WORKERS AS OF JANUARY 1R34, IN PERCENIAGES 


ItoMlwitlon 

Worked 

under 

1 year 

in Their Last Place of Employment 

consecutive years 

1-2 2-3 3-4 4-5 

5-10 

10-15 

15 and over 

Median 

length of 

service 

[1] 

[2] 

[3] 

«! t5) [6] 

A. By Branch of Xiulustry 

vn 


[9] 

[10] 

Total 

30.0 

15.0 

8,5 

6.8 

6.0 

19.3 

10.6 

3.8 

2.6 

Hen 

29.0 

15.0 

8.6 

6.4 

5.9 

i8:o 

11.2 

5.0 

2.6 

Vonen 

Isdoetries : 

30.1 

14.9 

8.4 

7.5 

6.3 

21.5 

9.6 

1.7 

2.6 

Mineral 

47.5 

19.1 

7.0 

5.9 

4.4 

10 a 

4.3 

1.7 

1.1 

Metals 

29.9 

14.9 

9.4 

7.9 

Q.6 

18 8 

8.r> 

4.0 

2.6 

CHealcal 

13.1 

8.9 

8.2 

6.3 

9.4 

30.2 

16.4 

V.5 

5.7 

Textile 

31.6 

16.8 

8.9 

7.2 

5.1 

16.1 

12.5 

1.8 

2.2 

Paiwr 

12.2 

8.0 

6.8 

7.5 

8.3 

29.6 

18.6 

9.0 

6.2 

Leather 

21.0 

16.9 

14.4 

6.9 

6.6 

18.8 

8.7 

3.7 

2.6 

Food 

17.0 

3.9 

6.2 

6.1 

6.7 

33.4 

13.1 

8.6 

5.8 

Lunber 

44.6 

20.3 

9.5 

5.9 

4.6 

10.2 

3.5 

1.4 

1.3 


1S3 



[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

17] 

[8] 

[9] 

[10] 

Clothing 

50.7 

17.0 

8.2 

4.5 

4.6 

11.5 

2.2 

1.3 

1.0 

Conntmctlon 

48.5 

13.6 

6.5 

4.0 

2.5 

11.6 

7.6 

5.7 

1.1 

fhlygraphic 

21.8 

13.0 

9.9 9.5 10.9 

B.By Size of Plant 

21.1 

9.0 

4.8 

3.6 

Plants saq;»loying 

up to 49 sorkors 

34.3 

16.7 

9.8 

7.5 

6.5 

15.3 

6.7 

3.2 

1.9 

&0-199 workers 

34.6 

17.1 

9.3 

7.2 

5.9 

14.9 

6.9 

4.1 

1.9 

200^999 workers 

29.1 

13.8 

7.6 

6.1 

5.5 

21.5 

11.5 

4.9 

2.9 

1,000 and over 

23.0 

12.3 

7.8 6.8 

C. By Age of ] 

6.6 

Plant 

24.7 

16.5 

2.3 

4.0 

Plants existing 

Bslcw 1 year 

100.0 

X 

X 

X 

X 

X 

X 

X 

0.5 

I'-B years 

41.3 

58.7 

X 

X 

X 

X 

X 

X 

1.1 

2”3 years 

47.6 

23.8 

28.6 

X 

X 

X 

X 

X 

1.1 

S-d years 

32.0 

25.1 

17.5 

25.4 

X 

X 

X 

X 

1.7 

4-5 years 

57.5 

16.6 

8.3 

8.8 

8.8 

X 

X 

X 

0.9 
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v 



/ 

[23 

[3] 

[4] 

[53 

[63 

[73 

[83 

[93 

[103 


6-10' years 

31.1 

17.4 

8.7 

8.2 

8.8 

25.8 

X 

X 

2.2 


10-15 years 

30.3 

16.8 

11.5 

7.0 

6.9 

19.4 

8.1 

X 

2.3 


15-30 years 

29.0 

13.3 

7.5 

7.4 

6.2 

22.8 

10.8 

3.0 

3.2 


^and over unknown 

24. 2 

13.8 

7.9 

6.5 

5.9 

20.1 

14.9 

6.7 

3.6 


number of years 

33.9 

11.3 

7.8 

5.9 

5.2 

19.8 

13.1 

3.0 

2.6 


Source: Same as Table 2/1 V. 
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In the Soviet Uhlon workers are also grouped by the level of 
their education, and the educational data are studied In connection with 
the age of the workers according to the following age groups : below 
26 years of age, from 26 to 50 years of age, and 50 years or above. 

In order to obtain as complete a picture as possible of workers 
employed in industrial plants, workers are grouped according to social 
origin, party affiliation, family status, etc. 

In current statistical reports, workers are also grouped by per- 
centage of their norm fulfillments, with the specification of the number 
of excelling workers or according to their earnings. 

5. Shifting of Workers 

In order to show changes occurring in the employment level as 
well as the shifting of workers, industrial enterprises file monthly 
reports according to Model 5/IV. 

(See Model 5/IV on Page 156) 

This report is a statement of the labor force showing the changes 
in size of the work force at the beginning and end of the report month 
in a given enterprise as well as the shifting of employees with the 
specification of some of the reasons for departure and some sources from 
which new employees were drawn. 

Consequently one should distinguish between the fluctuation in 
efl^>loyment, or the change in the average number of employees of a given 
enterprise, and the fluctuation of employees, or the shifting which re- 
sults from the hiring and releasing of workers. 
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i 






I 



MODEL 5/lV 






SHIFTING OF EMPLOYEES 




Serial 

Status at beginning Out during report month 

In during report month 

Status at 


Mo 

Itemization 

report month total left volun- 

total graduates of 

end of 




tarlly 

trade schools 

report month 


1 

2 

3 4 5 

6 7 

8 



total employed 





1 

vorkere 





2 

Including In 






induetrlal group 





1 

M 3 

01 

engineering and 





0> 

1 

technical workers 





4 

administrative and 






office workers 





5 

apprentices 
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A report submitted according to Model 5/lv deals exclusively with 
external shifts of employees, that is, the hiring of workers from outside 
and their release from the enterprise, but it does not concern itself 
with internal moves, that is the moving of a worker from one plant, 
dividion, or department to another within the same enterprise. 

Cases of transfer of a worker from one subgroup to another which 
involve a change in the work agreement between the worker and the enter- 
prise (for example, the transfer of a laborer to the engineering and 
technical or to the administrative subgroup or a transfer of an apprentice 
to the workers subgroup) is treated as the release of one and the hiring 
of another worker and are included in the data on the shifting of workers. 

neither does this report include the shifting of a student 
temporarily hired by the enterprise for the vacation period or diploma 
practice. 

The usual presentation of statistical data concerning the level 
of eBQ>loyment in several consecutive periods does not give a proper 
picture of the shifting of employees. This is illustrated by the follow- 
ing example. 

Month Employment Level on the Hired Released 

first day of the month 


January 

1,000 

600 

590 

February 

1,010 

60 

5 

March 

1,055 




It would appear from the usual presentation of the level of employ- 
ment on the first day of January and February that the movement of employees 
was insignificant, amounting to barely 1% (1,000 and 1,010). Actually 
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however the shifting during January was very large, since 600 now workers 
were hired and 590 let go. The case for February is entirely different, 
irespite the increase of 5% (1,010 and 1,055) In the level of emplosrBtent 
between 1 February and 1 March, the shifting of employees during February 
as compared to January was relative]^ small, since only 50 new workers 
were hired and barely 5 were let go. 

The above example shows that statistical data on the level of 
employment do not reflect the shifting of workers, and it is necessary 
to aim for data which would reflect the number of hired and released 
workers, or the so~called workers turnover. 

Absolute figures regarding the number of hired or released workers 
not in conjunction with data regarding the level of emplo 3 nBent for the 
aame period does not give any basis for analysis of the turnover in the 
labor force or for the comparison of labor shifting tension in various 
enterprises or in the same enterprise during various periods of time. 
Dissociated information that an enterprise released, for example, 100 
workers during the month, does not tell us much about the tension of the 
shifting of employees in the enterprise. It is a very large shift, if 
the enterprise employs a total of barely 200 workers, but is insignificant 
if the average employment of the enterprise is 10,000 or 15,000. 

For this reason, special indices are used in statistical practice 
which together with the relative figures characterize the Intensity of 
the shifting of workers in relation to the employment level of the 
enterprise. 

In accordance with the 1053 instruction of Gira concerning heavy 
and medium industry, so-called coefficienta of labor turnover were 
computed as <a> coefficient of hiring turnover, and <b) coefficient of 
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xeleasing turnover. The turnover coefficient is computed as the 
percentage ratio of the number of workers hired or released in a 
given month to the total number of employees of the enterprise as of the 
last day of the preceding month. 

Tthe turnover coefficient of hiring and releasing is ccmiputed in 
relation to the total number employed at the beginning of the report 
period and not in relation to the average number of employed during the 
period. The point is that the average number of employed during the 
report period is affected by the number of both hired and released 
workers and cannot, for this reason, serve as the reference unit. 

Example: 


Total !7umber 

Hired 

Released 

Worker ' 

s Turnover 

Coefficient 

of Employed on 

in 

in 


for 


31 iiay 

June 

June 

Hiring 


Releasing 

1,000 

50 

70 


100 * 5% 

70 

3C lOO - 1% 




1,000 

1,000 


It is noteworthy that in addition to the hiring and releasing turnover 
coefficients, it is also possible to compute the coefficient of overall 
workers turnover as the percentage ratio of the sum of hirings and releasing 
to the total number of employees. In the exam>le given above, the overall 
turnover coefficient amounts to 1,000 = 0.124 or 12%. The 

information value of this coefficient is very limited however, since 
it describes more the amount of work in the personnel department of the 
enterprise than the tension of hiring and releasing shifts, which is the 
essential point. 
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Some statisticians compute also the gross turnover of workers, 
as the percentaire ratio of the sum of employment levels on the first 
day of the month and the number of e^loyees averaged to the average 
level of employment during the report month. 


Bxaaple ; 


Emplojnaent level at beginning of im>nth 


Released 

Employment level at end of month <1, 500+300)-100 = 


1,500 workers 
300 workers 
100 workers 
1,700 workers 


Average employment level during month (1, 600+1, 700)t2 = 1,600 workers 

Gross turnover coefficient (1,500+300^1,600x100 = 112.5% 


The gross turnover coefficient shows that 12.5% more workers 
participated in the activity of the enterprise during the month than is 
shown by the average emplo 3 ^ment level. 

It is true that each case of hiring or releasing of an e^loyee 
»ay be considered as a daaaging phenomenon, very often the shifting of 
a worker is econoaically most justified and useful, for exaaple when a 
sugar factory releases the seasonal workers at the end of the season, 
or when a worker is released for military service, or for retirement, 
social advancement, transfer to another Job, etc. 

Similarly not every case of hiring a new worker is caused by the 
necessity to replace a released one. Very often new workers are hired 
in connection with expanded activity of the enterprise. Indeed the 
growth in esgiloyment is a characteristic trait of Poland's national 

economy which develop on the principles of the socialist ovorlncreasing 
scale. 
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Tlie above oxtuaiples show that the damaging phenonenoa is not the 


shifting of work force sine but the flow of the workers, or the replace-* 
ment of released workers hy newly hired ones. 

The flcmr of labor disorganises to a great extent the work of Poland's 
enterprises. It is especially responsible for the lowering of the 
general level of productivity and quality of production, for the increase 
in operating costs, accidents, excessive consumption of materials and 
equipment, and the increase of additional costs connected with the training 
of newly hired workers. 

The measure of the absolute magnitude of the flow of the labor 
force is the number of workers replaced in a given enterprise during the 
period under study, or the lesser of the 2 figures, number of hired and 
number of released workers. 


One^can observe the flow of labor by the month, but of much more 
informaxive value are the statistical studies of quarterly or yearly 
periods. Replacement of workers who left the plant does not always 
take place during the same month and for this reason the definition 
of flow on the basis of data for one month or a quarter does not give 
a true picture of labor flow. 


Sxcuaple: 


Months Humber of ]&iq>loyed 


Hired Released 


Replaced 


at beginning of month 


Ai^ust 


September 
Total for third 


quarter 
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The above example shows that, were we to study the total replace- 
ment for each month separately, we would say that it was very small* 
hooklsig at It for the total quarter however, we reach an entirely 
different conclusion. The reason for such a marked difference between the 
magnitude of replacement for the quarter and during the individual months 
lies In the fact that the x^placement of workers who left in July occurred 
only in August, a fact which creates the illusion of an insigaif leant 
replac€uiient in July. <For this reason the number of workers replaced 
for the quarter does not equal the sim of the workers replaced during 
each of the months during the quarter (that is, 6^8+10 ~ 24), but to the 
lesser of the 2 figures, the hired or released for the total quarter, 
or 144> 

It is quite clear that the total flow for the year will be equally 
larger than the sum of the flow indices for the 4 quarters and ccuauBlderably 
greater than the sum of the indices for the 12 months. 

As in the case of labor turnover studies, and for the same reasons, 
we do not limit ourselves to the study of the absolute magnitudes of flow, 
but we also study its intensity, that is, the percentage ratio of the 
number of replaced workers to the average crew level in a given period, 
in the dxample cited, the percentage flow coefficient amounts to the 
following. 


aionth 

Plow Coefficient 

July 

-641,000 » o.e% 

August 

800 « 0.9% 

Scq>teaber 

-1041,008 « 0.9% 

For the quarter 

- 11441,000 »14.0% 
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In ord^r to obtain a correct picture of the flow it is necessary 
to eoaapute the flow for the various departaients of an enterprise, and 
within the departiients for the i^rlous occupations, and not for the 
entire enterprise Jointly. 


Exanple: 

Departnents 


Eeplaced 


Spinning 

Weaving 


I^elng 


Storeroom 


The total number of replaced workers for the entire enterprise 
is 26, but actually only 6 workers were replaced, 2 In the dyeing depart- 
ment and 4 in the storeroom. 

For the same reasons it is necessary to study the flow for the 
various occupations within the same department. It may happen that 
8 dyers were hired and 2 scrubbing women released, in which case there 
was really no replacement as would have been recorded in the proceeding 
exasqple. 

The mean flow coefficient for several enterprises, and within the 
framework of the enterprises for several groups of employed, occupations, 
etc is coiig>uted sas the arithmetic mean of the Isidividuai coefficients, 
weighed against the avex^ge crew level for the period studied. 
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Enterprise 

^aployed at 

beginning of 

month 

In 

Out 

Replaced 

Flow Coefficient 

In percentages 

A 

1,000 

120 

240 

120 

12 

B 

1,000 

60 

40 

40 

4 

C 

2,000 

400 

200 

200 

10 

Total 

4,000 

580 

480 

360 

9 


The mean flow coefficient for enterprises A, B and C is 

(0.12x1 , 000)^> CO. 04x1 , 000)440 . 10x2 , 000) = 9% 

1 » 000 + 1 , 000 + 2, 000 

We will obtain the same result if we will divide the total number of 
replaced workers (that is, 360) for enterprises A, B, and C by the 
averagre of their crew levels (that is, 4,000). 

The mean flow coefficient for the various occupations within the 
enterprise should be computed in a similar manner. 

An essential condition for the application of statistical 
methods in the analysis of the flow of labor is the maintainance of 
exact records for the shifting of es^loyees with a full accounting of 
the reasons for this shifting and accurate definition of the workers 
occupations . 

Statistical studies of labor turnover in Poland were started 
with the questionnaire couBlssions studies of the conditions and costs 
of production and exchange. Tbese studies were lisited exclusively to 
the aetallurigcal field during 1925-1926) C*Beport of the Questlcmnaire 
CoBuiLittee, ** [Metallurgical Industry], Vol XIII, pages 183,184). 

At the beginning of 1931, 6^ ecHmenoed the systematic study of 
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the paroblen ot labor turnover in the heavy ami medium manufacturing 
industry vithout considering the reasons for the turnover* (Prussy s*^ 
"Workers Turnover, " Statystyka Pracy lB31 .no 4, pages 377-379) 

In the second quarter of 1932, a questionnaire study was conducted 
in 298 larger industrial plants in relation to the turnover of mental 
workers in the manufacturing industry during the years 1927-1931. The 
results of this study are shown in Table 6/lv* 

TABLE 6/iy 

TimnOVER OF MENTAL WORSSBS IN THE MASraFACTURING INBUSTRY 
1927-1931 
In Percentages 

Year For 100 Ifental Workers Percentage of 

employed 1 January crew replae^oent 



In 

Out 


1927 

19.7 

9.4 

9.4 

1926 

24.4 

12.0 

12.0 

1929 

19.4 

13.4 

13.4 

1930 

11.6 

16.0 

11.6 

1931 

10.9 

19.3 

10.9 


Source: Derengowski, j., "Turnover of Industrial workers in the IftUDufacturlng 
Industry during the Years 1927-1931," Statystyka Pracy 1932 , pages 
249-253). 

From these data it is easy to note the results of the crisis, which, 
starting la 1929, was responsible for the large decrease in the percentage 
of hirings and the growth of the percentage of releases. 

Starting with 1933, data regarding the l^bor turnover for the 
individual years were pid>lished in labor Ststlstics. 
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6. Analyla ot the Kagloyaent Quof Fulflllnent 

Supervision of the employment quota fulfillment Is conducted 
monthly on the basis of reports submitted by enterprises and supervisory 
units on forms according to Model 1/iv shown on page 

Bie study of employment quota fulfillment does not consist of 
the simple coiqiarlson of the planned and actual employment of the enter- 
prise independently of data concerning the production quota fulfillment. 

As is known, the employment quota is strictly associated with the production 
quota and is established on the basis of the quantity of production ex- 
pected. iherefore the examination of the employment quota cannot be 
dissociated frcmt that of the production quota. Therefore one cannot 
limit oneself to a caaparlson of the planned and actual employments, and it 
is necessary to compute the so-called Index of the relative quota fulfill- 
fflent eiaploya»xit. 

One coaiputes this index in such a manner that the planned number 
of ffiBployees is corrected by the coefficient of production quota fulfill- 
ment. It is c<HBputed as the ratio of the actual number of employed to the 
corrected planned niad>er. 


Sxaiq»le 


Xt^iaation 

Unit of 

Flan 

Fulfillment 

Coefficient of 


measure 



plan fulfillment 

value of production 

1,000 zlotjs 

1,000 

800 

0.8 

Baplo^nsent 

worker 

200 

180 

0.8 

Siplojrment corrected 

worker 

160 

180 

1.125 


for the coefficient 
of produeti<Hi quota 
fulfillment 
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Zt is seen from the above exanple that the enterprise 
apparently lowered the nioiber of employees by ccmiparison with the plan 
by 10% X 100>. However^ as soon as we correct the planned number 

of ei^loyees by the coefficient of production fulfillment <200x0.83=160) » 
it is clear that in reality the planned limit of employment was exceeded 

by 12.5% (HSxlOO = 112.5%). 

160 

Study of emplo 3 rment plan fulfillment in an enterprise does not 
limit itself to the overall number of eis^loyed but is extended to 
specific groups or subgroups of employees, since sometlntes overall success- 
ful fulfillment data cover excesses in some subgroups, a fact which should 
definitely be evaluated as negative. 

For example, let us assume that an enterprise fulfilled by 100% 
its p 2 ^uction and es^loyment quotas. The employment fulfillment situation 
by specific occupational subgroups presented itself as follows. 


Serial Itemization 


Average Record Number of 


% Quota 


employees 


fulfillment 


planned 


Laborers 


Sngineering and 


technical workers 


A|lministrative and 


office workers 


Apprentices 


liaintainanoe workers 


Guards 
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As IB to be seen from the above example, behind the 100% overall 
eiVlojfmont fulfillment quota there are hidden facts of flagrant over- 
fulflllmeats in administrative and office help as well as aalntalnance 
workers. At the same time, on the positive side of the evaluation is 

the fact of 100% production fulfillment with an employment quota fulfill- 
»ent of only 90 %. 

one should note that the corrected raiployaent quota fulfillment 
index is to be computed first of all m relationship to the laborers. 

'nee it is their work that directly affects the magnitude of fulfilled 
production . 

Of great significance is the study of the employment fulfillment 
quota in an enterprise by specific production departments (divisions). 
Here too it is important that the positive aspects of the plan fulfill- 
ment not hide excesses in some departments at the cost of other, excelling 
ones. 

On the basis of existing reporting procedures in the field of 
employment quota fulfillment it is possible to compute total employment 
dynamics knSiees as well as those for specific groups and subgroups. 

rrr« statistical data it is pMsible to ceaqiute the aonthly 
eaploymnt indices, taking as the basis of the index the actual number 
Of ei^loyed during the preceding month (chain indax) or for the same 
month Of the preceding year, it is .i«, possible to compute the employ- 
ment indices for the period fro. the beginning of the yea, to the «al 

of the report period in relation to the same period for the pimeedlng 
yMur. 
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In coi^utinir the above^-aeiitloned indices of employment for 
specific sabgroiqie of en^loyees the pieaervation of the overall 
coisparability is to be borne constantly in mind, since with change in 
methods changes also occur in the scope of categories of employees, 
such as maintainanoe workers, laborers, etc, things which are likely 
to distort the indices. 

The yearly employment dynamics index is cosgiuted as the ratio of 
the average monthly employment during the year under study to the 
average monthly employment for the basic year. The average monthly 
eia^loyaent for the year is coBg>uted by dividing the sum of the number of 
employees for each month of the year by 12, and the number of employed 
during the month is defined as the monthly average, or for a given 
day of a month. 

In the postwar period GUS published the employment index for 
laborers In industrial plants. This iisdex is presented In Table 7/IV. 

TAB3E*K 7/IV 

smjonmm imim 

X247 194S 1949 1949 

ttonthly A^rage 11 III IV V VI VII VIII IX £ XI XII I 

lOO 113 130 122 123 124 125 127 129 131 134 141 143 139 139 

Source; yiademosci Statystycane , MO 4, 1950, GGS, page 3. 

The index for 1947 in this table was computed on the basis of the 
average employment for the month with the exclt^ion of the central ad-> 
ministrations of the coal and metallurgical industry, for which the basis 
of eoc^utati^ was the ^^loya^t as of tte last day of the mmth. The 
iiuleat for 1948 was ccmputed on tha bi^is of tba empl^rment level for 
the last day of tlm BKmth, and both 1947 and 1948 figures did not lacliide 
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f 


eaqi^loymezit in the polygraphic industry. The indices tor 1949 and for 
1950 were computed from the employment level on the last day of the 
month with the excepticm of the central administration of the coal in- 
dustry for which the average was obtained from the average number of 
employees during the sionth. 

In view of the fact that the most important indices of the Six- 
Year Plan were computed on the basis of the data concerning the starting 
point year of 1949, GOS neglected to publish the employment index based 
on 1947 and started the publication of the index during the Six- Year Plan 
based on the year 1949 <See Table 8/lv). 

TABLE 8/IV 

INDEX OF EUPLOYUENT IN INDUSTRY (1949 == 100) 



1947 

1948 

1949 1950 





Itemiaation 

monthly 

averages 

I 

11 

III 

IV 

Total 

85.1 

91.8 

100 115.3 

107.0 

108.0 

119.1 

111.8 

Labor 

86.1 

92.1 

100 114,2 

106.7 

107.6 

109.6 

111.1 

Mental workers 

77.4 

89.7 

100 122.9 

109.1 

110.7 

113.9 

116.4 


V 

VI 

VII VIII 

IX 

X 

XI 

XII 


118.8 

X14.4 116.3 117.9 

113, S 115.01 111.4 
121.0 125.8 128.8 

' 119. 

118.2 
130.3 

7 121.6 

120.1 
133.1 

122.6 

121.0 

134.5 

123.3 

121.6 

136.2 


Note: excluding sugar and potato industries. 

Source: wiadmaoscl Statystyczne > {No 5, 1951, GUS, page 1. 


Prom the note to Table 8/XV it is to be seen that In computing the 
monthly ^^ployment indices for 1950, the ^ployment in the plants of the 
si;^r and potato industry were excluded because of the seasonal nature 
of es^loyssnt in these plants. 
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V. WORKTZUB STATISTICS 


I. General Concept of worktiiae Statistics 


I, Oslpow 


Worktime statistics constitute an indispensable complement to 
employment statistics studies. Sna^loyment statistics data concerning 
the number of workers do not give a complete picture of the utilization 
of the labor force supply employed in industry. From data showing, 
let us say, that the average number of employees of an entezprise in 
April was 500, one cannot ccnapute exactly how many working hours the 
laborers expended during the month. Roughly it could be said that 500 
workers worked 25 days 8 hours dally for a total of 500x25x8 =:: 100,000 
man«*bour8. It should be noted however that not all workers on record 
were actually at work during the entire month. Some of them may have 
been absent because of vacations, illness, attendance at training courses, 
etc, and others may have worked overtime. Hence, the conclusion that, in 
order to obtain a true picture of the actual utilization of the working 
force by the enterprise, one cannot limit oneself to the result of 
raployaent statistics studies alone but must explore further data concern- 
ing the statistics of worktime. 

In order to bring into light and put into use the reserves 
contained in incoig^lete utilisation of working time, it is necessary 
to conduct systematic statistical studies which would show the reserve 
worktime supply of an enterprise as well as the degree of utilization 
of this supply. 

The conduct of these studies also is essential because the plan- 
ning of production, employment, and wages is directly connected with the 
planning of worktime. It is an essential forerunner of the reality and 
precision of tho entire technical, industrial, and financial planning of 
the ^terprise. 
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Th« prtmmry problem of worktimo statistics is therefor© the 
supervision of the worktim© quota fulfillment and the supply of data 
essential to the planning of worktim© utilisation. 

in view of th© fact that labor is the basic factor of production, 
the essential need arises to study th© degree of utiliaation of possessed 
werktime supply, Associated with it are studies of the structure of 
worktime and degree of utilisation by work day, month, or year. 

Statistical data concerning worktim© in industry in th© Polish 
people’s Republic indicate an ever improving utilisation of worktime. 

On© can gain a picture of these achievements, for eaanqple, by th© 
presentation of 2 dynamics indices, employment and put-in worktim©. A 
more rapid growth of th© put in worktim© index than th© employment index 
certifies to a better utilization of existing labor supply. In 1950, for 
example, the index of employment growth for labor in Polish industry amounted 
to 114.2 as compared to 100 for 1949, but the index for put in man-hours 
was 116.9 (adjusted index) C Wiadomosci Statystyczne , NO 7-8, 1951, OOS, 
page 3). 


Qf ^ entirely different character are bourgeois statistical data 
concerning th© worktim© in industry in capitalist countries. These data 
show, on the on© hand, an inc<»^lete utilization of the existing production 
force, characteristic of th© capitalist system, and the phenomenon associated 
with it of partial un^qjlosnsent , where employees work one or several days 
a week only. 

0n the other hand, these data show an exploitation of the working 
class by excessive prolongation of the workday, by wortc 7 days a week, etc. 

This also explains the fact that the subject matter of bourgeois 
statistical work la different from that of the pe€»ple*s democracies and 
the 8SSR. 
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I 

I 

As an ii lustration we submit Table 1/V showing worktime in the manu- 
facturing industry in pre-September Poland* 

TABZiS 1/V 

WORKERS IN THE MANOFACTtmiNG 1RDUSTR7 SttPlOTBO IN INDUCTION 
ACCORDING TO DAYS WORKED PER WEEK DURING 4-10 DEORfBSR 1932 
Workers employed days per week 

1 2 3 4 5 6 7 

3,774 10,421 41,453 37,346 150,319 40,837 14,135 

Note: One holiday. 

Source: Statystyka Fracy 1933 , Yearbook XU, Section 1, page 28. 

2. Measures of Worktiiro 

In order to conduct statistical studies regarding worktirae, it 
is necessary to establish units of measure with the aid of which it will 
be possible to measure the time put in as well as the time not put into 
production. It is accepted that the quantity of labor expended by 
workers in an enterprise is measured by its duration. Knowing for 
instance that during February a worker put in 190 hours and in fiOirch 
200, we coioe to the conclusion that the workers expanded more labor in 
March than in February, Tftie duration time of work is measured in units 
of time, such as hour, day, month, and year. Regarding this subject 
Marx wrote the following. 

"The quantity of labor itself is measured by its duration, and 
the worktime in turn has a scale in defined time units, such as hour, 
day, etc!’ {Marx, K., xapital , Vol Z, 1951, Book and Knowledge, page 41). 

The quantity of work expressed in units of time Marx calls the 
"extensive measure of wojic." 

Zn statistical study practice, the worktisMi of laborers is measured 
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in Bum- hours or in man-days. By a put- in manhour is meant the 
work put in by one laborer for the duration of one hour. Similarly by 
an omittcKl manhour is meant the work not put in by one worker for the 
duration of one hour. The put in worktime in man-hours is ccn&puted 
therefore as the product of the number of workers and the number of hours 
put in by them. If, for instance, 3 laborers worked 5 days at 8 hours 
a day during the week and 6 hours for one day (Saturday), then the time 
put in by them is 

3x<5x8)*»-<lx6) s 138 man-hours. 

If during the period under study one of these workers worked over- 
time for 2 hours each day for a period of 4 days, then these hours should 
be added to the total man-hours as follows: 

<4x2 >+138 = 146 man-hours. 

We further distinguish normal man-hours, that is, man-hours 
worked during the regular workday, and overtime man-hours worked ovei^ 
the normal workday. 

As is known there is a legally established number of work hours 
during the workday. As a whole, workers in industrial enterprises work 
an 8-hour day (Saturday 6 hours), with the exception of certain plants 
in which a shorter workday prevails (7-6 hours) due to difficult or health 
damaging working conditions as well as with the exception of some groups 
of workers (for example, adolescents) which benefit from a shorter workday. 
Time wokked within the normal legal workday is considered normal wortctime. 
Zf then a worker employed at a plant working a normal 6-hour day worked 
8 hours during the day, then only 6 man-hours are considered normal 
work time and the additional 2 hours are considored overtime amm-hours. 
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AS normal workhours are considered also any stoppage time, not of 
the fault of the workers, duo to the lack of raw materials, orders, 
power stoppage, staohlnery breakdown, etc. 

Ihe inclusion of such stoppage hours in the normal workhours Is 
baaed on the fact that during the stoppage the worker is present on his 
Job and is not working through no fault of his own. 

Depending upon its duration, one distinguishes whole-day or whole- 
shift stoppages and current or intrashift stoppages, depending on 
whether the worker reporting for work did not work the whole day (shift) 
or only part of the normal workday (shift), a separate kind of stoppage 
is the so-called •utilised stoppage.’ By a 'utilised stoppage’ is 
understood the placing of the worker at another post temporarily for 
the duratiOT of the whole-day or current stoppage. In statistical 
reporting ’utilized stoppages’ are not treated as stoppages and the 
time worked for their duration is considered normal worktime. 

in current statistical reporting, reporting units submit separate 
data regarding stoppage man-hours. These data reveal facts of poor 
organisation of work in the enterprise, especially when they are grouped 
by cauaes (for ezaaple, lack of power, lack of raw materials, lack of 
tools, accidents, lack of orders, etc). One should note that in view 
of the varying productltas and condltione of work, the claasif icatlon 
of the stoppage causes is not unifoim for various enterprises, 

in order to bring fully to light the reaaims for the poor organisa- 
tion of work, one should really specify in the normal worktime also the 
•utilised st<9Pages. • sinee they also coma within the sc<ve of poor or- 
ganiaation of work, for example, the fact that a skilled lathe operator 
is used as a loader or in some other unskilled labor during the steppage. 
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Detailed study of stoppages and their analysis aids in the struggle 
against such vasts of vorktirae. 

Noraal man-hours include all hours worked by stokers » machine 
drivers* chauffeurs, and other straight salary workers. Including the 
hours worked by them overtime on Sundays and holidays because of the 
specific nature of the work of the above workers. 

By overtime man-hours are understood the hours worked by the 
workers over and above the legally established workday in a given 
enterprise as well as the hours worked during nonworkdays such as 
Sundays and holidays. However, if a worker who took time off during 
the week for personal reasons with the understanding that he would make up 
the time during overtime hours or on Sunday or on a holiday, then those 
hours are considered regular and not overtime hours. Similarly, when a 
man works on normally overtime hours with the understanding that he will 
get time off during regular working tiiMe, these hours too are considered 
regular man-hours. 

Overtime hours Include overtime resulting from continuous operation. 
These, according to CDS instructions, are the hours of work performed 
during the normal (basically 8-hour) workday, but falling, as a result 
of continuous operation, on a Sunday or holiday. As is known, Saturday 
ii? a short (6- hour) workday. If, then, a plant operates on a Saturday 
as well as other days of the week on a 3 8-hour shift schedule, these 2 
hours falling on a Saturday should be treated as overtime hours as a 
result of continuous operation, unless workers receive in exchange for 
them free time during normal work hours. It is worth noting at this point 
that overtiTC hours due to eontinuoiis operation awe paid at special, 
higher scale rates. 
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Another measure of worktime, besides the man-hours, are man-days* 

A man-day is understood to be one day spent at work by one worker, 
regardless of the effective number of working hours on this particular 
day. It does not matter if the worker was late, if he did not work for 
several hoiirs during that day, or if he worked an abnormally long day 
Cincluding overtime), since in each of those cases it is considered 
that the man put in a man-day. The mere fact of a worker presenting 
himself for work, regardless of the actual number of hours worked, decides 
the creation of the man-day. The number of worked man-days is c<Maputed, 
in an analogous manner to man-hours, by multiplying the number of workers 
by the number of days put in by them. 

Also considered as man-days are days during which a worker spent 
in service delegation or doing assigned work outside the premises of the 
plant where he does his regular work. 

By c<OTparing the 2 unit measures of worktime the man-hour and 
the man-day, it is clear that the man-day is a less accurate measure of 
the worktime. In practice however worktime is computed in man-days 
usually in those cases whore worktime is not recorded by the hour. This 
manner of worktime computation is also necessary in computing the average 
dally productivity and the dally payroll which will be discussed in later 
chapters . 

The man-day as a unit of worktime is applied in the coal and lumber 
industries as well as several other branches of industry. 

The worktime of engineering and technical workers, of administrative 
and office workers, as well as in aaintalnance and guarding is coiq>uted 
in smu 3 -sonths. By a man-aonth is meant the work of one worker during 
one month. Coaq^uting the overall number of put in man-mcnths, it is 
assumed that the average recorded number of workers in a plant on a given 
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month equals the number of put~in aan-aonths. If then the average recorded 
number of workers during a given month amounts to 100, one may assume that 
the number of put in »an-*aionths was also equal to 100. 

In order to coBq>ute the level of the average monthly productivity 
of one worker, it is sufficient to divide the monthly production by the 
average recorded number of workers in a given month. We then obtain the 
production per one put-*in man--month. However, in computing the hourly 
or daily productivity, it is necessary to divide the monthly production 
by the total of all man-hours or laan-days put in during that month. 

Besides the units of measure mentioned above, work time can be 
measured by much smaller units, hence in minutes or seconds. In our 
normal statistical practice worktime is recorded only in hours and days. 
Measuring worktime in minutes and seconds finds its application in the 
computation of technical norms, in obtaining so-called photographs of 
worktime or in time sttaiies. 

3. ABiount and Structure of Worktime 

The amount of worktime describes the supply of worktime possessed 
by an enterprise as well as the manner of its utilization. 

The supply of worktime which an enterprise has is defined by the 
so-called nominal worktime which is computed in such a manner that the 
average recorded number of workers for all workdays during the period 
under study is multiplied by the number of workdajrs as well as by the 
normal dally workhours taking into account the shorter worktime on 
Saturday but not taking into account the shortened worktime of nursing 
mothers, adolescents, or of woxkers employed in hazardous oeciqiations. 

For ezample. In July 1853, of m total nuid^r of 31 calendar days there 

were 5 nomverkdays (4 Sundays and one holiday). Therefore 31-5 » 26 Ik^rkdays. 
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J 



Of th«8e 22 vere 8*hour days auid 4 were 6- hour days (Saturdays) , 

Let us assume, tliat the average recorded number of employees for all 
workdays In July amounted to 200. From these data we can figure 
that the nominal worictlae of the enterprise during July amounted to 22 
days times 200 workers times 8 hours plus (4 Saturdays times 200 workers times 
6 hours) = 35, 200-^4, 800» 40^000 man-hours. Nominal worktime is there- 
fore defined as the maxistum worktime which is possible for a given crew 
to put in during normal hours. 

Some texttx>oks advocate the coBq;>utation of the n<xainal worktime 
on the basis of the calendar worktime, which is computed in such a manner 
that the average recorded niaaber of workers for all calendar days of the 
period under study is multiplied by all calendar days of that period. 

The ncaainal worktime is obtained by subtracting from the calendar work- 
time man-days (or man-hours) which falls on the average recorded number 
of workers on nonworking days. 

This method was Justly criticized in Soviet literature by M. 

Iljowski Vestnik Statistiki , No 6, 1952, pages 27-38), because the 
application of this method leads to erroneous results. 

The average number of workers on record in the commutation of 
calendar worktime pertains to all calendar days of the period under study 
and not cmly to the workdays in relation to which nominal worktime should 
be computed. The fault of this xaethod is illustrated in the following 
exaaq;»le. 


Bays of Veek 

Mon- 

day 

Tues- 

day 

Wed- Thurs- 
nesday day 

Frl- 

Sat-? 

tur- 

day 

35 

Sun 

Total 

Man-days 

^corded No of worJUMrs 

20 

20 

20 

20 

25 

35 

175 

Mo of workers at work 

20 

20 

20 

20 

25 

35 

— 

140 


« 180 - 
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As is seen from the above example » the overall calendar worktlme 
amotiRts to 175 aian-da 3 rs. Hie average recorded number of workers for all 
calendar days during the period under study amounts to 175 •«> 7 » 25. The 
number of man-days falling on nonworkdays, that is, Sundays, amounts to 
25x1 = 25. The nominal working time is therefore 175-25 = 150, which is 
definitely wrong, the actual nominal work time amounting to only 140 
man-days. 

From the standpoint of utilizing the available worktlme resources, 
the nemiinal worktlme is generally grouped into on-the-job and absentee 
time. 

The time worked during overtime hours is not part of the nominal 
worktlme, though current statistical practice includes overtime In on- 
the-Job time. On- the- Job time also includes idle man-hours. 

The structure of absentee time is studied, in current statistical 
procedure, according to the causes of absence, classification of these 
causes is unifom for all Industrial enterprises and is presented on 
the report form for absentee worktlme. 

FORM 1/Y 

ABSSMTSS MAK-HOimS IN THOUSANDS 


ISO 

Itemization 

In the 

Industrial Group 



For report 

rrtm the beginning 



month 

of the year to the 




end of report month 

[1] 

[2] 

[3] 

[ 4 ] 

1. 

Total absence <llnes 2-10> 




Including ; 
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[1] [2] [3] [4] 

2. nest vacations 

3. Saargency leaves 

4. Delegated to social work, 

araiy maneuvers ^ courses, 

* Serve Poland * camps 

5. Leaves for study 

6 . Shortened worktime 

7. Medically certified illness 

S. Maternity leaves 

9. Other excused absences 

1 0 . unexcused absences 

By rest vacations are meant vacations granted as a result of the 
law of 16 liay 1922 regarding vacations for workers employed in industry 
and trade as changed by the law of 20 March 1950. 

Emergency leaves cover omitted man*-* hours as a result of paid or 
unpaid leaves during the working day granted due to special emergencies. 

By shortened worktime is meant the paid man-hours taken off by 
nursing mothers, juvenile workers, or by workers eaployed in occupations 
hazardous to health, in accordance with regulations established by the 
various ministers in accordance with the statute of 17 Pebaruary 1950 
'regarding the shortened worktime of workers ^ployed in work damaging 
to the health or particularly heavy work. ' 

By maternity leaves are understood leaves for the purposes of 
childbirth granted in accordance with the statute on the subject of 
juvenile workers and women of 2 July 1924, changed by the statute of 
28 April 1948. 
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By itnexctmed absences are aneant the man-hours omitted due to 
absences not Justified in the sense of the statute regarding the pre- 
servation of socialist discipline of work of 19 April 1950 and regulations 
issued on the basis of this statute. 

Total worktime for a monthly period is expressed in absolute figures, 
in man-hours. In order to emphasise the structure of the total worktime, 
it is necessary to present this also in terms of relative figures, 
percentages. Finally, in order to arrive at average indices of the 
total worktime of an employee, it is necessary to divide the various 
phases of the total In absolute figures by the average recorded number 
of workers in a given enterprise. 

We present below an exai^le of a total worktime report of an 
enterprise employing 200 men for July 1953, in absolute and relative 
figures as well as in relationship to one worker. 
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TOTAL WORKTIMB 


FOR JULY 1953, IN MAN-HOURS 

% 


A. 

Noalnal Work Time 

B. I. Time Worked 

In man-hours 

In comparison 

In Man-Hours 





with nominal 

per oqaloyee 





man-hours 


[1] 


[2] 

[3] 

[4] 

[5] 

1 . 

<200 m»n) (22 days) (8 hrs) 

1. Total including: 

35,00 

__ 

175 


a 35,200 

2. Regular 

33,000 

82.5 

165 

2. 

<200 o^) (4 Saturdays) <6 

3. Idle 

1,000 

2.5 

5 


hours) a 4,800 

4. Overtime 

2,000 

- 

10 


Total man hours 40,000 

II. Absentee worktime 






5. Total including: 

7,000 

17.5 

35 



6 . Vacations 

4,000 

10.8 

20 



7. Emergency leaves 

200 

0.50 

1 



8. Delegated to social work, army 






maneuvers,, courses, 'Serve Poland' 






camps 

800 

2.0 

4 



9. Leaves for study 

400 

1.0 

2 


10. Shortened worktlne 


600 


1.50 


3 



185 


[ 1 ] 


[ 2 ] 


[3] 


[4] 


[53 


11. 

Medically certified illnesses 

300 

0.75 

1.5 

12. 

Maternity leaves 

400 

1.00 

2 

13. 

Other excused absences 

200 

0.50 

1 

14. 

Unexcuaed absences 

100 

0.25 

0.5 
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In computing the structure of worktirae in percentages overtime 
is not taken into consideration. 

The percentage share of the various kinds of absentee time is 
computed equally in relation to the total absentee time (100%) as well 
as in relation to the nominal work time. 

4. Indices of Worktime Utilization 

From statistical data concerning the number of workers and the 
time worked by them, it is possible to compute certain indices which 
characterize the degree to which an enterprise utilizes the supply of 
worktime available to it. By comparing these indices computed for 
several enterprises during the same period or for one enterprise during 
various periods, it is possible to evaluate them. 

A. Index for the Utilization of the Number of Workers 

A basic index is the one for the utilization of the number of 
workers, which is obtained by dividing the average number of employees 
present by the average recorded number of employees in a given period. 

The average number of emplcyees present ia obtained by dlviulng the 
number of man-days by the number of working days during the same period. 

For example, let us assume that during April the workers present 
put in a total of 5,000 man-days during 25 working days. The average 
recorded number of employees for April was 250. Frcna these data we can 
obtain the average number of workers present: 

5 , 000■^25 = 200 . 

The index for the utilization of the number of workers is obtained 
by dividing the average number of employees present during April by 
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the average number of employees on record for the same period: 

200 


250 


= 0.8 or 80%. 


The method for computing the average recorded number of employees 
varies in this case from the method used in statistical reporting (see 
above). In order to have complete comparability of data concerning the 
average number of employees both present and recorded, it is necessary 
to adjust them both to the same period, in other words, to divide them 
both by the number of work and not calendar days during the month. 

The method of computing this index by means of an average number 
of recorded employees based on calendar and not workdays was justly 
questioned by M. Ilyevski (Vestnik Statistiki , NC 6, 1352, pages 22-39), 
since this method leads to erroneous and frequently paradoxical results. 

Bxa]iq;>le : 


Pays of the Week 

Workers Recorded Workers Present 

Monday 

20 

19 

Tuesday 

20 

20 

Wednesday 

19 

19 

Thursday 

18 

17 

Friday 

17 

17 

Saturday 

16 

16 

Sunday 

16 

— 

Total man-days 

126 

108 

As is seen 

frcmi the above data, not all employees 

listed in the 

personnel records 

of the enterprise were present during 

the period under 


study, since on Monday and on Thursday one wozicer was absent. 
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If the average number of recorded emplyees is computed by the 
method generally accepted in statistical reporting, that is, for all 
calendar days during the period, we obtain 

126-r7 * 18 

The average number of present workers equals, as is known, to the 
number of man-days divided by the number of workdays during the period: 

108-6 * 18, 

and the index of the utilisation of the number of workers equals 

iS-i = 100 %, 

18 

Which is a factual absurdity since, as is shown from the table, the 
enterprise was short 2 man-days for the period. 

In continuous operations enterprises, in which work goes on without 
interruption (power plants, foundries, etc), the number of calendar 
days represents the actual number of workdays. One should however keep 
in mind that absolute coiqmrabiltty between the average number of workers 
on record and on the job cannot be obtained until all adjustments have 
been made for any time exchanges from regular to holiday and Sunday time, 
and the man-days have been corirected accordingly. 

Bxai^le: 


Serial 

Days of the Week 

Hon 

Tue 

Wed 

Thurs 

Fri 

Sat 

Sun 

Total 

KO 


day 

day 

nes 

day 

day 

urday day 


11] 




day 






[2] 

[S] 

[4] 

m 

[fi] 

[T] 

[8] 

19] 

[10] 

1 . Total 

woi^ers on record 

35 

35 

35 

35 

43 

42 

42 

266 


2. Days omitted by workers 
availing tl^aseXvea of 

time substitution 8553 5 5 5 35 


- 188 - 



Sanitized Copy Approved for Release 2010/08/10 : CIA-RDP81-01043R000700230006-9 





Sanitized Copy Approved for Release 2010/08/10 : CIA-RDP81-01043R000700230006-9 


[IJ 

[2] 

[3] 

[4] 

[5] 

[6] 

[7] 

[8] 

[9] 

tio) 

3. 

Corrected total workers 










on record (1-2) 

30 

30 

30 

30 

37 

37 

37 

231 

4. 

Workers present 

30 

29 

28 

28 

33 

34 

35 

217 


In this exampl© the average number of workers on zecord during the 
period under study is ccm^uted so that the number of Bian->days omitted 
by workers availing themselves of time substitution is deducted from the 
total of recorded man-hours for all calendar days which are at the same 
time workdays, and the obtained result is divided by the number of 
calendar days: 

(266-35)+7 = 231-J 7 « 33. 

The average number of workers present for the same period amounts 
to 21747 = 31, and the index of total crew utilization is 31433 = 0.94 = 
94%. 

Index of Workday Ptilizatiqi 

The degree of utilizing the workday is characterized by n^ans of 
several indices whicit show the ratio of time actually workcKi during the 
day to the normal (statutory) length of the workday. The concept of 
the normal length of the workday was discussed above. 

From data concerning the normal length of the workday of various 
groins of workers in the enterprise it is possible to compute the index 
of the average vorktime duration within a normal workday by means of the 
arithmetic mean weighted as in the following example. 

Let us assume that an enterprise employs 300 workers who work an 
8«hour day, 60 workers who work a 7^hour day, and 40 workers who work a 
5«hour day. The average worktlme durati<»i within a normal workday is 
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coiiq;»uted by adding the product of work hours by the number of workers 
and dividing them by the total number of workers; 

<8x300) (7x60)-f- (6x40) =2,400-^420+240 = 3,060 = 7.65. 

300+60+40 400 400 

Hence, In the given enterprise the average worktime during a normal 

workday amounts to 7,65 hours. We define the degree of time utilization 

by comparing the actual average worktime with the theoretical one. 

The actual average worktime can be computed in 2 ways, as the 
actual average worktime during regular hours, or as the actual average 
worktime during the day including both regular and overtime hours. 

The average actual worktime for a day for the regular hours only 
is computed by dividing the number of actual man-hours worked during 
regular hours by the number of worked days. 

For example, let us assume that the total man-hours worked in 
regular hours during a given period amounts to 37,500 and the total 
number of worked days to 5,000. The actual average worktime during a 
workday on regular hours amounts to 

37,500+5,000 =7.6 hours. 

Similarly the average actual worktiiae during a workday (during 
regular and overtime hours) is computed by dividing the total man-hours 
for the period including the overtime hours by the total tuamber of man- 
days worked. 

If then in our exn^le the workers put in an additional 2,500 
nan-hours in overtime, the average actual worktime per workday amounts to 
(37, 500+2, S00)v5, 000 = 8 hours. 
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By means of the above measures, it is possible to coi^ute the index of 
utilisation of the average worktime during a normal workday. 

(1) Divide the average actual worktis^ during regular hours 
by the average worktime during a normal workday, in our example: 

7.5t 7,65 = 0,9804 or 98.04%. C2) Or divide the average actual worktime 

including both regular and overtime hours by the average worktime fbr 
a normal day, which in our example amounts to: 8 t7.65 = 1.0457 = 104,57%. 

A coa^arlson between the first and second index answers the question 
as to what degree the overtime work made up for the loss due to absences. 

In the cases of planning the average length of workday for various 
groups and aui^roups of workers, it is possible to compute the quota 
fulfillment index for the average worktime during a workday by dividing 
the average actual worktime by the planned average for the day. 

C. Index of Worktime Utiligation for a Week, Month, or Wo^kyf^a^ 

The index for utilizing the worktime during a workweek is computed 
so that the average number of actual man-hours during the week under 
study is divided by the normal number of man-hours during the week, that 
is, basically by 46 man-hours <5 days times 8 hours plus 6 hours work on 
Saturday > . 

The total number of actual amn-hours should include regular hours, 
overtime as well as idle time. 

"Bm average actual man-hours da^ng the week under study is com^mted 
by divldiz^ the total number of actual man-hours by the average («>rwn1n£ 
<idiiy) number of workers for all working days during ti^ week. 
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The thus computed index of vorktime utilization during the week 
shows the ratio of the average worked man-hours per worker during the 
week to the normal number of man-hours per worker during the week, that 
is essentially 46 hours. 

In case some workers benefit from a shorter workday, the average 
number of nonoal man-hours should be computed by means of the arithmetic 
mean weighted by the number of workers in the various groups. 

In a similar manner are computed the indices for the worktime 
utilization during the workmonth, dividing the average number of actual 
amn-hours during the month under study by the statutory number of work- 
days during that month. 

The average number of actual worked man-days is obtained by 
dividing the total number of actual worked man-days by the average (daily) 
number of workers for all the days during the month, and not by the 
average recorded number of workers for all calendar days during the month. 

The average number of actually worked man-days per one worker is 
also described as the average actual worktime duration during the work 
month. 

Similarly as in the case of workdays, the average actual length 
of worktime during the month as well as the index of worktime utilization 
during the work month can be computed in man-hours. 

The same principles apply in the coi^utatlon of the average actual 
worktime duration during the workyear and the index of worktimo utilization 
for the workyear. 

By dividing the average actual duration of worktiae during the 
work year by the planned duratlcm of worktime for the year, it is possible 
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to compute the index for the yearly worktime plan fulfillment. 

P* Index of Worktime Utilization during Overtime Hours 

The separate study of worktime during overtime hours is Justified, 
among other reasons, by the fact that overtime work is paid according to 
higher rates than regular worktirae, which in turn reflects on the operat- 
ing costs of the enterprise. 

In order to describe worktirae during overtime hours in relation 
to total worktime, the following indices are computed. (See Romanov, 

P* 9 Statistika mukomolnoi-krupyanoi promyszlennostii . 1949, pages 
224-225) 

1. The index of the percentage share of overtime hours in 

the total worked man-hours, which is computed by dividing the total worked 
overtime hours by the total number of hours worked (including overtime 
and idle hours) and multiplying the quotient by 100. 

2. The coefficient of overtime hours, which is computed as the 
ratio of the worktime during overtime hours to the total regular hours 
worked (including idle time). 

The average worktime during overtime hours is computed in order 
to get an idea of the amount of worktirae worked during overtime hours per 
one worker during overtime hours. This index is computed by dividing 
the total number of man-hours performed during overtime hours by the 
average number of only those workers who worked during these overtime 
hours . 

B. Coeffleieat of work Shifts 

In order to fully utilise their manpower supply industrial, enter- 
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prises sometimes work 2, 3, or 4 shifts. The composition of the 
crews of the different shifts varies , and the worktime may not be 
uniform for all shifts. The matter of uniform distribution of the 
workers during the various shifts is of great significance, since the 
irregular supply of workers during the various shifts, especially those 
of engineering and technical personnel and that of highly skilled labor, 
frequently causes the lack of supervision and technical help during the 
second and third shifts, resulting in lower productivity compared to 
that of the first shift. This situation therefore calls for a study not 
only of the degree of utilization of the available labor supply but 
also of the shifts, CSee Resolution Ho 468 of the Government Presidium 
of 4 June 1S52, relative to insuring the proper composition of crews 
employed during the second and third shifts in industrial plants (Monitor 
Polskl, No A~53, position 782). 

The degree of uniform utilization of shifts can be visualized 
with the aid 6f the indices of the worktime distribution according to 
shifts and employee subgroups (Table 2/V) . 


TABLE 2/V 

WORKED MAN-HOBRS BY SHIFTS IN PERCENTAGES 
(arbitrary data) 


Employment Group 

Worked 

Man-Hours 

in Percentages 



Total 

Shift I 

Shift II 

Shift 

Labor 

lOO 

45 

30 

25 

Engineering and technical 

100 

60 

25 

15 

Administrative and office 

lOO 

75 

15 

10 


•Rie given table illustrates the ununiform distribution of workers 
for the various shifts, especially those ox the engineering and technical 
as well as the administrative amt office groups. 
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The indexes oi man-hour distribution in this table do not show 
the compository picture of shift utilization or give a good 
basis for comparing the degree of shift utilization in various enterprises 
or in various periods within the same enterprise. 

If, for example, at a different period or in another enterprise 
the 'laborers’ subgroup should amount to 40% for shift l, 28% for ll, and 
22% for III, these data still do not give a basis for confirming which 
enterprise (or during which period) the degree of shift utilization was 
greater. 

A coi^rehensive index of the degree of shift utilization is the 
so-called shift coefficient, which is computed by dividing the total number 
Of worked man-hours in all shifts during regular hours by the number 
of the man-hours of that shift in which most man-hours were put in. 

For example, the total number of worked man-hours for all shifts 
during a report month was 63,000. 

Shift I worked 30,000 man-hours 
11 worked 20,000 iBan***hours 

Shift III worked 13,000 nan^hours 
Total 63,000 

The shift coefficient is 63,000^30,000 =2.1. 

Were the workers, during a certain period, to work in shifts ii and 
III the safie number of man-hours as in shift i, then the shift coefficient 
^ would equal the number of shifts, that is, 3^ or (90,000^30,000 = 3>, and 

I were the workers to work only on. shift, then the shift coefficient would 

be 1, or (30,0 OOt30,0OO = 1>. 
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Speaking in gonaral, with the full utiliaation of the shifts, 
the shift coefficient equals the number of shifts, and with the absolute 
nottutiliasatlon of shifts (working only one shift) the shift coefficient 
equals one. 

Theretore from the magnitude of the shift coefficient it is 
possible to deduce the degree of shift utilization by a given enterprise, 
alnce an increased coefficient shows a greater shift utilization. 

Some difficulties are encountered in comparing shift coefficients 
of several enterprises working a varying number of shifts. 

For example, let us assume that enterprise A works in 2 shifts, 
the first one using 20,000 man-hours and the second 10,000. Enterprise 
B works 3 shifts, using 20,000 man-hours in shift I, and 10,000 in 
shifts II and III each. The shift coefficient for the enterprise will 
be 

Enterprise A 30,000^20,000 - 1.5 
Enterprise B 40,000t20, 000 = 2.0 

From the magnitude of the shift coefficients for both enterprises <2 and 
1.5) one would surmise that enterprise B achieved a higher degree of 
shift utilization, which is not the case, since the coefficient for B 
was c<aaputed on the basis of 3 shifts and for A only on the basis of 2. 

In order to achieve complete cosqMirabllity of shift coefficients 
ccmqiuted on the basis of varying numbers of shifts. It is necessary to 
compute the percentage shift coefficients, dividing the coefficients by 
the number of shifts. 


In the given example the percentage shift coefficient for enterprise 
A amounts to 75% C1.5 t 2 « 0.75) and for entei^rise B 66.60% (SfS » 0.6386). 
*Ihia shows that the degree of shift utilisatiim in enterprise B was lower 
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than in enterprise A and that enterprise A utilized the shifts 75% 
whereas enterprise B barely 67%. 

The thus coBiputed shift coefficient still does not show the 
complete picture regarding the full utilization of the possessed reserves 
of labor with relation to shifts. The shortcoming of the coefficient 
lies in the mere assumption that the number of man-hours of the shift 
in which the largest number of man-hours were worked constitutes the 
measure of maximum possibilities of the enterprise. In effect this is 
not the case, since as is known, the number of man-hours during the shift when 
most man— hours were worked is considerably less than the nominal number 
of man-hours possible. In this connection, in order to obtain a better 
picture of the degree of shift utilization, it is necessary to compute 
in addition the continuity coefficient. This is done by dividing the 
number of man-hours worked during the greatest shift by the nominal man- 
hours of that shift. 

If then, in the given exau&ple, the nominal number of man-hours in 
enterprise A for shift I was 25,000, the continuity coefficient will be 

20,000425,000 = 0.8 or 80%. 

In turn, by multiplying the shift coefficient by the continuity 
coefficient, we obtain the so-called integral shift coefficient. 

in the given example this coefficient for enterprise A is 
0.75x0.80 « 0.60 « 60%, 

This means that the enterprise utilized its reserve man-power and shift 
possibilities only to 60% of capacity. 

In order to deeperi- the analysis of the degree of shift utilisation 

in an enterprise, it is necessary to coi^^ute the shift coefficient 
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separately for each dopartnont of the enterprise, so that a favorable 
situation In one department would not obaeur# the low degree of shift 
utilization in the others. 

The collective shift coefficient for several enterprises should 
be cc«iputed in the following manner. The total man-hours worked in all 
shifts in these enterprises should be divided by the sum of the laan-hcars 
worked in the various enterprises for that shift in which the maximum 
man-hours were put in, but not by the sum of the man-hours of that shift 
in which the maximum number of man-hours were worked in all enterprises. 

Example (See Baklanov, G. J. , Promyszlennaya statistika , 1953, Moscow, page 
190)^ 

(See Example on Page 199) 

In the above example it is seen that the largest number of man-hours 
worked in all enterprises token together was in shift I, namely 19,000 
man-hours (column 2). This figure however is smaller than the sum of 
man-hours worked in the largest shift in the various enterprises, that 
is, of 26,000 man-hours (column 6), since the largest shift in enterprise 
B was the shift II (7,000) and in enterprises C and D the third shift (5,000 
and 6,000). Therefore, in order to correctly compute the collective 
shift coefficient, it is necessary to divide the total worked man-hours 
in all shifts, that is, 52,000 not by 19,000 (which would give a result 
of 2.74) but by 26,000; the collective shift coefficient thus amounts to 
52,000426,000 = 2. 

This is the right result, since in such a computation the 
collective shift coefficient equals the coefficient for the individual 


enterprises. 
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66T 


I 


mterprise 



Worked 

Ban-Hours 


Shift (Efficient 


Shift 

Shift 

Shift 

Total 

In largest 



I 

II 

111 


shift 


1 

2 

3 

4 

5 

6 

7 

A 

8,000 

5,000 

3,000 

16,000 

8,000 

16,000 , 2 0 

8,000 

B 

4,000 

7,000 

3,000 

14,000 

7,000 

14,000 , 20 

7,000 

C 

3,000 

2,000 

5,000 

10,000 

5,000 

10,000 ^ 2.0 

5,000 

D 

4,000 

2,000 

6,000 

12,000 

6,000 

12,000 _ 9 ft 

-67055 

Total 

19,000 

16,000 

17,000 

52,000 

26,000 

52.000 s 2.0 

26.000 
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One should emphasize the fact that shift coefficients indicate 
only the degree to which shifts have been utilized in relation to 
existing crews and work time supply, but they throw no light on the degree 
of utilizing worktine of machinery, equipment, or productive power of a 
plant. 

Neither do shift coefficients indicate the unitormity of shift 
staffing, as may be seen from the exai^le given below 

I,et us assume that an enterprise worked as follows. 





January 

% 

February 

% 

In 

shift 

I 

20,000 man-hours 

50.0 

20,000 man-hours 

50.0 

In 

shift 

II 

17,000 man-hours 

42.5 

10,000 man-hours 

25.0 

In 

shift 

III 

3,000 man-hours 

7.5 

10,000 man-^ hours 

25.0 

Total 


40,000 man-hours 

100.0 

40,000 man-hours 

100.0 


The 

shift 

coefficient for 

January as 

well as February amounts 

to 


2, or (40,000420,000), whereas the uniformity of shift utilization during 
these months is entirely different. 
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VI. STATISTICS OF PRODUCTIVITY 


X. Osipow 


1. 0«Ber»l Concept ot Statistlo of Productivity 

Productivity is one oi the most iiqjortsnt qualitative indices 
characterising industrial activity. Vpon productivity depends, as 
a final result, the magnltwle of production produced in an industrial 
enterprise, hence the degree of meeting the constantly growing material 
ne^s of the entire population. 

Classical students of aarxisn-IioniniSB paid lauch attention to the 
problea of productivity. “Productivity,’' wrote Lenin, ”is as a final 
result the most important and chief factor for the victory of the new 
eocial ayst^. capitalism created a productivity not encountered under 
conditions of state ownership. Capitalism can and finally will bo de- 
feated by the fact that socialism creates a now and considerably higher 
productivity. (W. 1. Lenin, Dsiela wybrane (Selected Works], Vol IX, 

1948, Ksiaka i Wiodza, page 574). 

The Bomsure of productivity is the number of concrete usable goods 
per unit worktimo used for their production. An increase in productivity 
upon changes in the work process which shortens the worktime 
essential to produce <me unit of the goods. When productivity increases, 
"a leaser amount of w<m* becomes capable of producing a greater quantity 
of usable values” Qian) . 

In the broadest sense of the word s growth in productivity depends 
on the decrease ef the total labor represented in the glv«i product, hence 
equally the carried-over labor represented In raw aateriaM •«* suwiU-w* 
from which the given prodwt is aaaufactsred as well aa in aachlnery and 
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equipBient by aeAn& of which the griven product is produced and by the 
live labor spent directly in the production of the given article. 

’'The growth of productivity essentially depends upon the fact, " wrote 
Marx, "that the live labor part decreases and the carried^over labor 
part Increases, but in such a way that the total labor represented by 
the article decreases, hence in a manner in which live labor decreases 
to a greater extent than the carried~over labor increases... For that 
reason the decrease in the amount of labor represented in the article, 
it would seem, should serve as the essential trait characterizing the 
raising of the productive force of labor, independently of the social 
conditions under which production takes place. In a society where 
producers regulate their production according to previously laid plans, 
even regarding the production of usual goods, productivity would un- 
conditionally be measured by this criterion" (Marx, K. , Kapltal 
(Russian edition), 1949, Vol 3, pages 271-272). 

The present state of the system of records of the national economy 
offers no possibility of directly measuring in time units the total labor 
represented in production. We have at our disposal only data defining 
in units of worktiae (that is, man-hours, raan-days, man-months) only 
the expenditure of live labor. The amount of labor previously performed 
and carried over into the product in the fora of raw materials, materials, 
use of machinery, etc can be expressed from the records only in terns 
of value which, as is known, reflects the amount of represented labor 
in an approximate and inaccurate way. Only in the second phase of 
coraunist society will it be possible to measure the quantity of labor 
represented in a prcxluct, not in a roundabout way, not toy means of value 
and its various forms as it is done now under conditions of c^asodity 
production, but sii^ly snd directly, by the quantity of time, the 
number of hours expended in the creation of prcxlucts (Stalin). 
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In this connection, until such tine as there is developed a 
system of production records in units of worktime, statistics of pro- 
ductivity studies only changes is expenditure of live labor for the 
production of certain articles. The productivity level is defined, there- 
fore, as the ratio of the quantity of production to the quantity of 
live labor expended in its creation. The phenomenon of savings in expendi- 
ture of carried-over labor is the subject of statistical studies of 
material- teciml cal supplies and the statistics of operating costs. 

Statistics of productivity first of all studies the average 
level of productivity, which is obtained by dividing the amount of 
acccmqilished production by the total quantity of live labor used up 
in 1 tasproduction. Differences in the quality of this labor are not 
taken into account. In computing the amount of worktime used by the 
workers in production, the total of worktime is taken as expressed 
in units of worktime without regard of the differences in occupations 
and categories of the various workers, hence without consideration for 
sliq>le and ecmqilex labor. 

nils is done, because in the present way of recording system 
serving Poland *s national economy there is no way to accurately transpose 
coiq;>lex into simple labor. Sxlstii^ scales of wages ciHicem various 
occi^tioBs aiMi specialties, that is, work of different qualities 
which do sot lend thMS^lves to addltlcm. Forthermore within the scope 
of c»ie pay scale the qualification coefflclmts reflect not only the 
relationship of co^lex wox^ of one category to sliq^le work of the 
first category, but also policies of the state r^ardlng wages, and for 
this remam they ca nno t be t»ed as precise ctMputatlos coefficients m 
the of simple and complex labor. 
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An essential factor in the full development of social productivity 
and its rapid tempo of growth is the compatabillty of production 
relations with the character of the creative forces. In the capitalist 
system^ tom by internal conflict between the social character of pro- 
duction and the private, capitalist, form of ownership, the tempo of 
growth of social productivity must be considerably lower than the 
tempo in the socialist system. 

In the report speech of the CC CP USSR [Central Committee of the 
Communist party USSR] given at the Nineteenth Party Congress, G. M. 

Itfalenkov pointed to the following. 

"In the period between 1940 and 1951, the productivity in industry 
rose by 50%, and the growth in industrial production for that period 
amounted to 70% as a result of the increase in productivity. 

"...The rapid growth of productivity in the USSR is first of all 
the result of the broad application of new techniques and modern techno- 
logical processes in the national economy, the result of mechanization 
and electrification of production, especially of the mechanization of 
labor consuming and heavy operations, as well as the result of better 
organization of work, the generally raised level of education and culture 
of the working masses, and the improvement of their production qualifica- 
tions. The socialist economic system opens an unlimited field for the 
application of the most modern techniques. In the USSR machines not only 
save labor but also make the workers* labor easier and, as a result, 
workers in the socialist system, as opposed to those in capi'Unlist system, 
use machines willingly. The soviet worker is directly interested in 
the increase of productivity, since he knows that it increases the economic 
might of the Soviet Union and raises the standard of livii^ of the working 
masses. The unity of Interests of state and nation fonts the foundation 


- 204 - 



Sanitized Copy Approved for Release 2010/08/10 : CIA-RDP81-01043R000700230006-9 





Sanitized Copy Approved for Release 2010/08/10 : CIA-RDP81-01043R000700230006-9 


far the high productivity of socle! work under conditions of socielise 
(Howe 0rosi > Specie! Number 1952, pages 36-37 >, 

The task of statistics of productivity lies first of all in 
statistical control of the productivity quota fulfillment, and especially 
in bringing to light the hidden reserves of increased productivity and 
in the analysis of the influence of various factors on it. 

In view of the fact that the amount of accumulation and therefore 
the total reproduction process on a broad scale depends upon the degree 
in which the dynamics of productivity is ahead of the dynamics of 
wages, one of the main tasks of statistics of productivity is the observa- 
tion of these phenomena and their statistical characterisation by means 
of properly constructed indices of the dynamics of productivity. 

2« Computing the l^evel of productivity 

The sise or level of productivity is measured by the slse of 
production •ceonplished in a unit of tl»o. If, for exaapla, • laborer 
in 8 hours produces 34 shirts, then his productivity SMunts to 2448 = 

3 shirts per one hour. Productivity W, therefore, is co^iuted according 
to the formula 

W « Q 
T 

where Q is the naount of production acc<Miplished in a given period of time, 
and T is the amount of time of that period used for the production of Q. 

It is clear, that the higher the numerator of this fraction, that is, 
the greater Q, the greater will be We Indeed the level of productivity 
«4gsa in direct propertien with the increase of preducticm per imit time, 
Ibe more a woriter produces per minute, hour, or any other unit of time, 
the higher is his productivity. 
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It Is also easy to confirra that the larger the denominator T* the 
smaller will be W. That means that the level of productivity is in- 
versely proportional to the amount of time used up in one unit of 
production. The more time it takes a worker to finish a unit of pro- 
duction» the lower is his productivity, and, inversely, the less time 
it takes him to complete a unit of production, the higher is his pro- 
ductivity, We designate by t the number of time units per unit of 
production. This quantity is computed in such a manner that the quantity 
of time used up in production is divided by the amount of accomplished 
production * 

t , 

Q 

The quantity of time required to produce one unit of production, 
tf Is known as the time consumption of the given prcxiuct. If, for example, 
a worker produces during 60 minutes 6 m of cloth, then the time con- 
suBgYtion of one m of cloth t = 6046 = 10 minutes. During one unit of 
time t, or during one minute, the worker produces i or 1/10 m. In view 
of the fact that productivity is measured by the amount of production 
per unit of time, we can write that w = This agrees with the state- 
ment that productivity is inversely proportional to the time consinsed in 
the production of one unit, or its time consuisption. 

In order to ccMspute correctly the level of productivity, one should 
be able to obtain precise measurements of both production and worktime. 

A. groductlop 

As is known, the amount of production can be expreaaed quantitative- 
ly in phyalcal or in arbitrary units of measure, ^H’^cificmlly in man-hours 
normed either in workhours or by value in monetary units. 
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QttHtity of Prodiiction , Hie computation of the level of 

production does not present any difficulties in a case where the amount 

of accomplished production taken quantitatively is expressed in physical 

units of measure, as for example in m, kg, l, pieces, etc. if, for 

example, lOO workers in a clothing factory sewed 10,000 shirts in janimry 

and 11,000 in February, we can easily establish that the average productivity 

of 1 worker in January was 10,000 = lOO, and in February 11,000 = 110 

10 100 

shirts, which means that the productivity in February rose by 10% {HO = 1,1 = 

100 

110 %). 

The comparison of the productivity level of several enterprises 
of a similar natum or of one enterprise during several periods of time is 
possible only when absolute ccwparability of the quantity of production 
is maintained. It is possible to coB^pare prodiK^tivity in the mine 
Wesola 1 with the productivity in the mine **Zabrse,'' since In both 
mines the productivity is measured by the quantity of mined c<mi1 expressed 
in t. There is however no sense in comx>arlng the productivity of miners 
with the productivity of a cloth factory, where the amount of produced 
cloth is expressed in running m. 

The problem of maintaining absolute comparability should be 
^**®*f®d in the broadest sense of the word, we deal here with a situation 
where "the productive power of labor is described by a variety of circum- 
stances, among others the average level of the worker*s skill, the degree 
of develofmient of science and its technological applieati<ms, the social 
organisation of the productive process^ the extent and effectiveneas of 
the means of production, as well as natural conditiims" Otmrx^ g., wpi 
Vbl I, gsiaxka l wiedxa 1051, page 42), 

the whole, the greatest comparability exists In the mining 
industries, the so-called "raw materialless” oties, where the technological 
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process of production is essentially the saae. JSven in these branches 
of industry, however, natural conditions nay have a decisive effect on 
productivity. We know for exaaple that the productivity of a coal 
alner working the opencast method is entirely different froe the one working 
a regular nine. '*The sane amount of labor,'' wrote liarx, "supplies more 
ore in a rich nine than in a poor one, etc" (Ibid., page 42). 

Hence the conclusion that in coa^aring productivity measured in quantity 
of production esqiressed in physical units one must always keep in mind 
the natural conditions of production. 

Changes in the organiamtion of the productive process have a basic 
effect on conparability in the manufacturing industries. Let us assume, 
for example, that a textile factory esqiloying 400 workers in the weaving 
department and 100 in the spinning department produced in January 500,000 
m of cloth frcHB yam spun on the premises. The productivity of one 
worker, therefore, amounts to in January to 500,00 Ot 5O0 » 1,000 m. 

In February, though, as a result of the closing of the spinning department, 
the factory purchased ready yarn and again produced 500,000 a of 
cloth with the same nuiia>er of employees, that is, 400, in the weaving 
department, the productivity per worker in February amounts to 500,000: 

400 a 1,250 m. Presumably then the productivity in February rose by 25% 
«1.250 

^1 50 0 1*25 a 125%) by comparison with January, in reality, though, 

this a^pmrent rise in productivity occurred only as a result of moving 
the process of production by one stage. 

The application of the method of cosgiuting the productivity 
level by the amount of production eaq^kressed in physical units is possible 
only with relation to finished prodtKitl<m. Onflnished production as a 
rule does not lend itself to eiqiression in the same imlt of measure as 
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In conputlng productivity according to quantity^ it la 
caaontlal to select the proper physical aeasurraent unit, meaning a 
unit tiuit will reflect the time consumption of labor of the article* 

In some branches of industry this presents no problem. Let us 
taUe, for example » the production of bricks measured in pieces or the 
mining of coal measured in t. There is no doubt that a worker who 
produced 1,000 bricks works at double the productivity of a worker who 
produced only 500 bricks during the same amount of time. Slad^larly 
the productivity of a miner who dug 450 t of coal during a month is 50% 
higher than the productivity of a miner who got out only 300 t in the 
same period. An increased quantity of production however does not al- 
ways indicate the same growth in pi?oductivity. Let us take, for example, 
the production of casts measured in t. Let us assume that the average 
productivity of one worker in the foundry amounted to in January to 10 t 
of casts and in February to 8 t. On the basis of these data <me should 
not jvmp to the conclusion that the productivity of the worker was at a 
lower level in February than in January. One should also take into con- 
sideration the number of cast pieces were produced in January and in 
February. If the worker producckl in January 10 cast pieces weiighing 
one t each to the coaU^ined weight of 10 t, and in February 80 cast 
pieces of lOO kg each to the oinsbined weight of 8 t, it la iatpossible 
to say that his productivity in February was lower than that in January. 
The point la that in this case the selected unit of measure for the casts, 
the t, has no direct association with the productivity, aince the time- 
consumption of the casta Ilea not in their weight, but in their quantity, 
expressed in pieces. 
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A sl*il*r sitiMition exists in cases where the quantity of 
production is soasured by seans of so-called arbitrary units. As is 
known» various soaps with a varying degree of fat content are conqp^uted 
as soap converted into the saae content of fat» or alcohol of varying 
strength is computed as 100° strength. Let us assuiae then that the 
productivity of a worker in a still aaounted in January to 1,000 1 
of 50° alcohol, which amounts to 500 1 of 100° strength by computation 
in quantity and that the same worker produced in February only 500 1 of 
100 ^ alcohol. At first glance his productivity during January and February 
2 . 0 smined at the same level, but even the layman realizes that the 
production of 1,000 1 of 50° alcohol consumes more labor than the pro- 
duction of 500 1 of 100° alcohol. Let us take as another example the 
work of a binder sewing notebooks. Notebooks of 16 pages can be 
c<»^uted on the basis of their utility value into 32-page notebooks at a 
rate of 1 : 2 , or by multiplying the total number of 16-page produced note- 
books by the computation coefficient of 0.5. If this worker then sewed 
1,000 16-page notebooks on Monday (which by computation are equivalent to 
1,000x0.5 = 500 32-page notebooks) and on Tuesday 1,000 32-page note- 
books, then at first glance his productivity increased 100 %, which quite 
clearly is not the case, since the dewing of a 32-page notebook does 
not require twice the amount of work needed for the sewing of a 16-page 
notebook. In statistical reporting practice, productivity on the basis 
of the quantity of production is computed only in those enterprises in 
the plans of which the productivity index is coeqiuted according to the 
quantity of one-unit production. It concerns the not too wide area of 
products which have a basic significance to the national economy. 


b. Value of Production . The scope of applying productivity level 
cd^utations according to the value of prodtu^tios is sisch wider. Ttss 
productivity level according to value is cosqiuted according to the formula 
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w » qp , 

T 

Where q is the nuaber of produced articles, 
p the unit cost of the article, and 
T the aaount of put in worktine. 

For exanple, let us assume that a furniture factory employing 
40 workers produced during a month the following articles. 


Kame of product 

Price per Unit 

Quantity of Production 

Value of Production 


in Zlotys 

in pieces 

in zlotys 

1 

2 

3 

4 

Wardrobes 

2,000 

10 

20,000 

Couches 

1,300 

15 

19,500 

Chairs 

50 

100 

6,000 

Deska 

900 

20 

18,000 

Total 



62,500 


The productivity per worker is: 62, 500440 ~ 1,362.50 zlotys. 

Computing the amount of accomplished production in the money 
sense, that is, by value of zlotys, one gains the advantage of being 
able to add various kinds of products ami a coB^rability of productive 
level for various periods of time. Furthermore, by computing productivity 
according to value, one can also account for unfinished production. 

Still, computing the productivity level according to the vall^ 
of production does not permit the coiqiarlson of the productivity level 
for various kinds of industry or for enterprises priait^ing different 
articles. Such coiq^d^ison is devoid of any ee^Msmio significance. Xf, 
for ess”le, the value of pr oduc ti^ mm a^«4ay in the coal ii^ustry 
wounts to 1,000 alGtys ami in the perfume or Jewelry Industry to 10,000 
zlotys, it does not follow that the pxodi^tlvlty of a wozker in the 


f - - 
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perfme or Jewelry induetry is 10 tines higher than that of a coal 
niner* 

On this subject mrx wrote: ”It is nonsense to speak of a 
higher or lower productivity in 2 varying branches of industry which 
describe the degree of productivity by means of a simple comparison of 
the value of their products” (mvK, K. , Teori wartosci dodatkowej 
[Theory of Surplus Value], Eussian edition, Vol II, Part I, 1936, Moscow, 
pages 187-188). 

The selection of the method for the computation of the value 
of production is of extr^e iaq?ortance. 

c . Gross Turnover . The computation of the value of production 
by the gross turnover method cannot be used for the purpose of ccusputing 
productivity. As is known, in co]iq;>uting the gross turnover, the value 
of production acccoplished in the various departments of the enterprise 
is added, that is, the same production may be added several times. I«et 
us take as an example a textile enterprise composed of the following 
departments: spinning, weaving, finishing, and tailoring. Let us say 
that the value of produced yam is 100,000 slotys, that of the produced 
cloth 160,000, the value of finished materials 2(K),000, and the value 
of produc€Ki clothing, or the final product of this enterprise, 250,000 
zlotys. The gross turnover of this enterprise equals: 100,000+160,000+ 
200,000+250,000 » 710,000 zlotys. Thus, the value of produced yam, for 
exttsple is included 4 times, once as the value of production in the 
gp f wg department and 3 times as carrled-over value in the production 
value of the weaving, finishing, and tailoring din^tments. Similarly, 
the produeti^ value of tl^ woaving dopartaent is included 3 times, etc. 
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In order to coapute the level of productivity, it is necessery 
to divide the aoiount of production by the tiae consuaed in its produc- 
tion, which, with the application of the gross turnover method will not 
give a correct picture of productivity. The reason is that the worktine 
consumed is computed only once {as the sum of the amount of tii^ put in 
by the workers of the spinning, weaving, finishing, and sewing departments) , 
whereas the amount of production computed by the gross turnover method 
includes elements which are added several times. This is an additional 
reason why the method of gross turnover is not suitable for coaputing 
the productivity level - 

d. Commodity Production . Neither can one use, in confuting the 
productivity level, production computations done by the commodity pro- 
duction method. Here again the 2 factors entering into the computation 
of the productivity level, namely the amount of production and the ^ount 
of labor expended for its production, are not in direct relation to 
one another, commodity production, in the statistical and not established 
econcHBic sense of the word, comprises the production of finished products 
earmarked for the ssurket, but does not include the unfinished production, 
whereas labor figures on production time include also the time consumed 
in the production of the unfinished articles. On the other hand cconaodity 
production includes those finished prodiKSts which were partially produced 
{as unfumlshCKl production) in prior study periods, but labor figfures 
do not Include the work consimmd in periods prior to the period under 
stt»iy by the unfinished production. 

The unsuitability of the commodity production method Jld extrecsely 
clcMBT In indiustrial enterp 2 *laes of a so-called long produetl<m cycle, 
as for eaMple, in the shipyard industry. la view of the fact that the 
eonstroctiom of a transoeoan llaer takoa a year or 2, the shipyard can 
not express its acco^^lishamt in terms of eom m od ity produeticm. It 
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shews its quota fulfillBont rather by steaiis of gross production eoaputed 
as the difference be^een the final and initial inventories of unfinished 
production for the report period. Were we to base our conputatlon of 
productivity for the shipyard on coneodity production, we would have 
to show the productivity frora the beginning to the very end of the 
ship construction as zero, which is of course not the case. 

It can be generally stated that conaodity production is not 
suitable to the confutation of the productivity level, because it does 
not include the total production created by the enterprise during the 
period under study for which labor figures of that period pertain. 

e. Hat Production. From a theoretical standpoint, production 
ccuaputation by the so-’called net production method se«ss at first glance 
to be most Justified. The production and labor in this method show the 
most direct relation One should however take into account the previously 
noted fact that data concerning the production for a given period refer 
only to the newly created value, or to the net production, and not to the 
value of the whole product which has in addition also a carried-*over value. 
It is especially unsuitable, since a change In the part played by the 
carried over value, derived let us say frc»i a shift of the starting point 
of the production process, etc, has a tremendous influence on the level 
of productivity. 

in emphasizing the theoretical advantages of defining the level 
of production on the basis of production coifuted by the net production 
method, it is necessary to note at the same time that this method h ain no 
practical significance. First of all, net productl<» is not ccmmuted 
at the ^terprlse level, and it is only ccai^ted for yearly periods at 
higher organization levela of the national econewy. Hie practical need 
for productivity data la at the level of the enterj^lse or erm at the 
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depurtaent level and for short periods of tlae, such as for the month or 
even for the week. Secondly, coi^utatlon of net production at fixed prices 
encounters technical difficulties in view of the lack of established 
fixed prices for aany of the factors which eater into the concept of 
the oarried--over value — 

h — G^s Production. The only method of production computation used 
for the c<»putation of the level of productivity is the gross production 
method. 

In computing the level of productivity on the basis of the gross 
value of production there also lacks the direct connection between the 
production and the worktlne consiaaedln it. since the worktime (T) 
expresses only the amount of work expended in the creation of the new 
value of production (v+n>, whereas the value of production (q) comprises 
the carrled-over, represented work as well as the newly created value 

Certain distortions of the picture of the productivity level are 
also caused by the fact that, in accordance with prescribed regulations, 
the gross value of production includes the value of typical soslproduets 
to be further processed in a given enterprise. As a result of this 
procedure, some elements of the production are included in the production 
twice, whereas the amount of labor consumed in their production is 
figured only once. 

In those enterprises whose plana include unfinished production 
the value of gr«»s production also Include the value of the unflnlehed 
produetion Inventory differ«»tlal. This circwsstance also the 

level of prodaotivlty and in aoM eaaaa increasaa ttaa gap between the 
value of prodaetioe and the quantity of the time rniisiMsil for it. 
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Tho pTobleM here is the fact thet ^finisheci production includes the 
value of all production* in-process rei^ardless of the stagre of its 
advancement in the producticm process. For exai^le, a tsale of silk 
aay be issued from the storerooa to the sewing department , the value 
of the bale being 100^000 zlotys, and during the period under study 
only one operation oay be carried out on this bale, increasing its 
value by 500 zlotys or to a total value of unfinished production of 
100,500 zlotys. This causes a distortion of the productivity level 
picture, since the apparent increase in level is due, not to the in- 
creased productivity, but to the increase in the part of the carried- 
over value of the total production value. One should keep in nind the 
fact that in unchanged conditions of the production process froa the 
standpoint of the technical staffing of the factory and the kind of used 
raw aaterials and materials, the part played by the carried-over valu^ 

<c> in the total value of gross production does not undergo significant 
change. The situation is entirely different in the case of unfinished 
production, since the part played by it depends upon the stage of advance- 
ment of the productive process of unfinished production in the beginning 
and at the end of the period under study. 

In cosqjuting the productivity level for a whole industry, it 
should be borne in mind that the value of gross production in industry 
is confuted by the factory method. 

In coi^utlng gross production by the factory method, the magni- 
tude of production increases with the degree of breaking of large 
enterprises into small, smd inversely, decreases with the consolidation 
of »Mll enterprises into large. Orgwiisatl^ ehangea do not have any 
effect however on the nuidber of workers or the ajaount of work idileh tl^y 
put in prediction. B«ice, aa a final result, changes la the organizational 
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Structure ot the industry affect the absolute magrnltude of productivity 
cmqiuted for the whole industry by the ’’plant” method in the computation 
of the value of gross production. 

It is clear that these apparent changes in the value of production 
do not reflect changes in the amount of produced articles. 

g. Production Expressed in Norm Man-Hours. In practice there 
occur cases when the productivity level cannot be computed either on the 
basis of the quantity or of the value of production. This happens when 
an enterprise produces, for example, varying parts of products which are 
not subject to quantity addition or which lack pfices both fixed and 
current, by means of which the value of production could be computed. 

In such cases the level of productivity is c<MBputed on the basis of 
the magnitude of production expressed in norm man-hours. This method is 
based on the fact, that the accomplished production is expressed in 
units of time essential for its production according to the establishcrd 
norms for it. The productivity level is computed according to the 
equation 

» = qit^= , 

Where is the number of articles actvally produced, 

t^ is the quantity of work needed to produce a unit of the product 
according to the norm, 

t]^ is the time actiially consumcKi in the production of a unit, and 
Tji^ is the total time actually worked. 

In other words, the amount of tlmm necessary for product!^ accord- 
ing to norm Is divided by the actual time worked. 
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NAMe of Nora Tine Qimntlty of Total Tine Actual Tiae Worked 

Product per unit in production according 

man-hours in pieces to norm 

t^ man-hours 

A 4 100 400 350 

B 5 150 750 600 

C 2 80 160 ISO 

D 6 20 120 110 

Total X 1^430 1,240 

The level of average productivity computed on the amount of 
production expressed in norm aan-hours then equals 

1»430 =* 1.1532. 

1,240 

This aeans that in one unit of tiae 1.1532 units of production vere 
produced as expressed in norm Btan-hours. 

The scope of applying this method is limited only to products and 
activities having establishcMi noras. 

The advantage of this method lies in the fact that the magnitude 
of production expressed in norm aan-hours describes only the newly created 
part of accomplished production, and the carried-over labor r^resented 
in the product, and the level of productivity Is not distorted by the 
part played by carried over labor in the total magnitude cf pnxluctian. 

there are no reservations in the use of this method in conq^tlng 
the level of productivity for oom product. However, in computing a 
collective index of productivity for several articles, the varying 
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decree of "rigidity'* of the nom mfty cause seme distortion of the 
productivity level picture during changes in the variety structure of 
the products, which we will discuss in detail in the next subchapter. 

h. Production Expressed in Work^hours. The method of conputing 
the size of production in workkours is much more widely applied in the 
ccagiutation of the productivity level. Ibis method depends upon the 
fact that articles produced during a certain "cos^arative" period are 
expressed in units of worktime actually used in the production of articles 
during that period. The production done in the period under study is 
in turn expressed in woxiihours, multiplying the number of the various 
articles by the worktime used in the production of one unit of that 
article In the coiq^arative period. 

The productivity level is computed according to the equation 

w = , 

where is the amount of production during period under study, 

T^ is the time put in during period under study, and 

t^^ is the average Mne consumption per unit article during 
coi^parative period. 

Thanks to the application of this method, it is also possible to 
express in workhours that part of the production which is not covered by 
norma. This method obviously cannot be applied to new products which 
were not produced during the comparative period. 

One should further distinguish between a workhour, which is a 
measure of the amount of production, and man-hour, which is a unit of 
measure of the time put in by the worker. 
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The aianner of computing the level of productivity on the bESis 
of prcxiuction expressed in workhours is given below. 

It is easy to see that the equation given above for the coBq>uta- 
tion of the productivity level on the basis of production expressed in 
workhours does not differ from the equation for the computation of the 
index of dynamics of productivity based on time consumption. 

B» Worktime 

The level of productivity expresses the average amount of pro- 
duction per unit worktime used for its production. As is known, units 
of the measure of time are man-hours, man-days, man-months, etc, and the 
level of productivity is computed in such a manner that the total amount 
of accomplished production is divided into the total man-hours or days 
or months consumed in the production. 

Depending upon the selection of the unit of time different 
pictures of the dynamics of productivity is obtained, since the level 
of productivity changes not only with the change of productivity but 
also with the change of the degree of worktiaie utiliaation. Let us 
assume, for exai^le, that an enterprise employing lOO workers produced 
in January articles of a Joint value of 1,725,000 zlotys, and in 
February, luiintaining the same employment, 1,824,000 zlotys. The average 
length of the ^w>rking day in January was 7.5 hours and in February 3.6 
hours. The average length of the working month in January was 23 days 
and in February 20 days. On the basis of these data we can ccmq^ute the 
level of productivity, accepting in the coa^utations V9Flous worktime 
units. 

1. Average productivity per worker per woziced man-month: 
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in January l,725,000*MO0 = 17,250 
in February 1,824,0004100 = 18,240 

index a 100 - 105.74% 

2. Average daily productivity, or per one auin-day worked: 

In January 1,725,00042,300 = 750 

In February 1,824,00042,000 = 912 

912 

Index X 100 = 121.6% 

3. Average hourly productivity, or for one man-hour worked: 

In January 1,725,000417,250 = 100 

In February 1,824,000415,200 = 120 
120 

Index X 100 = 120% 

The total number of worked man-hours in January, 17,250, was 
computed as the product of the average length of workday, the number of 
workdays during the month, and the average number of workers (7.5x23x100 - 
17,250). The total of worked man-hours in February was similarly 
computed. 

In the above example the index of the dynamics of the daily 
productivity is higher than that of the hourly productivity (120 and 
121.6). This is quite understandable, since the increase in the level 
of productivity was affected by the increased productivity as well as the 
better utilisation of the workday during February by comparison with 
January (7.6 and 7.5). On the other hand the Index of productivity per 
worker shows a lower dynamics rating (105.74), which was undoubtedly 
caused by the poor utilisation of the workmonth (23 and 20 days). 

Wd see therefore that the picture of the dynamics of productivity depends 
on, among other things, the selection of the unit of time by which work time 
was measured. 
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It is easy to note that the presentation of the indices of the 
dynanics of the hourly, daily, and monthly productivity characterizes 
also the degree of vorktiae utilization. With an unchanged degree of 
utilization of the daily and monthly worktiae during the periods under 
study, the index for the dynamics of the daily or monthly productivity 
will not vary from that of hourly productivity. However, in a varying 
degree of utilization of the workday or workmen th during the periods 
under study, deviations of the indices of the dynamics of productivity 
for the daily and monthly periods from those of the hourly prwiuctivi ty , 
must occur, which can easily be explained. 

It should be emphasized that the comparison of the dynamics index 
for the day or month against the hourly d 3 mamics index of productivity 
shows the degree of worktime utilization more clearly than the index of 
the dynamics of dally and monthly wages as compared with the hourly 
index and which will be discussed later. This is explained by the fact 
that the various components of worktime performed or omitted is paid 
by various rates (for example, overtime, unpaid vacations, etc) as a 
result of which the dynamics of the various payrolls (daily, monthly) 
are affected not only by changes in the degree of worktine utilization 
but also by variations in the wage rates of the various worktime components. 

From the standpoint of the national economy as a whole, of the greatest 
importance are the indices of average oKsnthly or yearly productivity, in 
view of their c<»qprehen8ive nature. 

These indices show the level of productivity as a reault of both 
productivity and degree of worktime utilization on which the real size 
of social production depends. On the other hand, hourly or daily pro* 
ductivity indices are distineSfFzanalytical in nature and find their 
application primarily in the statistical studies conducted within the 
scope of the enterprise itself. 
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The worktine consuaed in production can be conputed in xHilatlon 
to workers employed directly in the production process or in relation to 
the total workers listed in the laborers subgroup only in the industrial 
group o£ workers or in relation to all workers included in the industrial 
group . 

The productivity index computed per worker of the industrial 
group is more co®px*ehensive in nature than the index computed per worker 
of a narrower group of employees . 

In current statistical reporting, productivity is computed per 
man-hour as well as per man-month. 

3. indices of the Dynamics of Productivity 

In its silkiest meaning the index of the dynamics of productivity 
is computed as the ratio of the productivity level during the period under 
study, to the productivity level of a basic period, Since 

Si Qo 

W, = « , and = _ * 

1 o To 

we can write the index of the dynamics of productivity as 



wheire and Qq are the amounts of production during the studied and 
basic periods, and Tj and Tq are the corresponding worktimes put in during 
these periods. 

The given equation, on rewriting, can take the fora 

‘ " Tj To <Jo • To 


AS is known, the index of dynamics of production Is computed according to 
51# hnd the index of dimamlcs of oiq^loymant (worktime) by means of Ti. 
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The index of the dynamics of productivity therefore expresses the 
ratio of the index of the dynamics of production to the index of the 
dynamics of employment. We can therefore compute the index of the 
dynamics of productivity by dividing the index of the dynamics of produc- 
tion by the index of the dynamics of employment or put-ln worktime. 

Further rewz*iting the equation for the index of the dynamics of 
productivity we cbtain 

^ = I2. -h 

Qo ’’o <So ' Ql 

T-v Ti 

The expression equation for the computation of the index of 

’^o Ml 

the dynamics of productivity based on time consumption, since it expresses 
the dynamics of the amount of time consumed per unit of the product and 
not the amount of production per unit of worktime. This formula can be 
presented in the form of i = ^o t where 

With the aid of the example given below we can easily be convinced 
that the use of each of the forms given below will bring the same result. 


Itemization 

January 

February 

Index in 

% 

production in 1,000 pieces 

2,000 

3,000 

150 


worked man-hours 

50 

60 

120 


Productivity in pieces per one 





amin-hoar 

40 

50 

125 


And indeed, if we apply 

the equation 

1 = 

Ti ■ To 

we obtain 

the 


index of the dynamics of productivity equals 


=* 50f40 « 1.25 » 125%. 

60 50 

- 225 - 



Sanitized Copy Approved for Release 2010/08/10 : CIA-RDP81-01043R000700230006-9 




Sanitized Copy Approved for Release 2010/08/10 : CIA-RDP81-01043R000700230006-9 


shBll get the seae result applying the equation 

. **1 -II 

1 srs — • — * 9 

Qo To 


namely p 3,000^60 ^ i.5t1.2 = 1.25 = 125%, 
2,000*50 

as well as by applying the foi*aula i = i » 

Qo Ql 


namely 2 , 000' 3^ 000 


= 0.02540.02 = 1.25 = 125%. 


The index of the dynamics of productivity according to the amount 
of production of a one-kind article measured in physical units is computed 
according to the equation 1 = . and several enterprises according 


to the equation I = 


_!j_v_2o_ 
•T, T„ 


This is the formula for the index of the dynamics of productivity of 
a changing nature. 

The size of the index computed by the above equation is affected 
not only by the productivity but also by a change in structure, as is 
easily proven by the example given below. 

Name of Production in No of Employees Productivity Productivity 

Enter- pieces index in % 

prise January February January February January February 



“o 

’i 

T 

o 

•^1 


•i 

X 100 

A 

2,000 

3,600 

40 

60 

50 

60 

120 

B 

1,200 

1,000 

60 

40 

20 

25 

125 

Jointly 

3,200 

4,600 

100 

100 

32 

46 

143.91 

As 

is seen 

trim the 

above 

exmi^le* 

the product 

ivity 

in enterprise 


A rose 20%, in enta^rise B 25%, and jointly in both enterprlsea 43.91%. 
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The Markedly higher Joint productivity rise for the 2 enterprises as 
conpared to the rise for each one individually is explained by the 
change in structure of the phenomenon under study. This change con- 
sisted in the fact that the participation of enterprise B of a lower 
productivity level in the total production fell, whereas the part played 
by enterprise A of a higher productivity level rose during the period 
under study froa 40% to 60%. 

The index of the dynamics of the average productivity of a 
changing structure reflects truthfully the studied reality as in the 
increase of every percent of this index lies the real growth of the 
concrete quantity of useful values. This index is coaprehensive in 
nature, since it shows the entirety of the changes occurring in the level 
of productivity regardless of the factors which caused it. For this 
reason too, the indices of the dynamics of average productivity in the 
national econcoiic plans are computed as dynamics indices of a changing 
structure. 

For analytical puarposes, it is also possible to compute the 
index of the dynamics of the average productivity for a constant structure 
as the arithmetical mean of the individual indices of the various enter- 
prises, weighted by the number of ^ployees working in the various enter- 
prises, during the period under study or the time put in by the* during 
the period : 


i 
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, jit . qo\ . _ 


i:T, 


In the example given above the value of this j ndex will be: 


r /3 600 

2 000\.e 

[teo 

50 j ^ 


[( 


1_000 , 1 20 0 j 


40 


60 


40 


- 1,22 - 122 


60 4-40 

= •• 20) •40) 

100 ' 

= (1.2 » 60) + ( 1, 25 « 4 0) ^122 
100 ~ 100 

Marking the individual indic;e5 o t the various enterprises by 

• = • 5_2. 

Ti ■ To ~ Wo 

we get a simj^Jei' foinn of the index of the dynamics of productivity 
of a constant stiuc’ture: 


I - ^ 


V . T 

' w„ ‘ gr 


IT. 


iTi 


The dynamics ind.ex for productivity of a constant s t fuc i ure siiows only 
the average ciiango of the individual levels of production, wlioreas t!.'.-' 
dynamics index of pi'oduc t i v i ty of a changing structure cha rac t ei’ izcs 
the changes of the average productivity level in the studied collective 
group as a whole. 

Example: Quantity of production No of Employees Productivity Product ivi 

i n m 


Jan 


Feb 


Name of 
factory 

Hand 

weaving 

mill 20,000 96,000 

Meehan i zed 
weaving 

mill oOO , UOO 220 , 000 


Jan 


20 


Feb 


Feb 

■'l 


index in 


’'l X lOU 


Joint ly .‘-■’20, ; )00 


. 0( c '5 


iOO 


20 

100 


1,000 1,200 

10,000 11,000 

.^,200 3, 100 


110 


3 < . 5 3 
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Aft is seoti from the aljov* tlie average produc fc i v i ty 

during Foljruary rose in the liaiul weaving ] i by 207* and In t tie meciianized 
woavMng mill by ] 0% as compared v/itl- .lamiai'y. 

Accompanying this growth in productivity in each raiJl however 
was another phenomenon. Let us even assume that, duo to an accident in 
tlie mechanized weaving mill, 60 empJoyees of the mechanized mill trans- 
ferred into the hand mill in February. 

This phenomenon, in tfie final result, accounted for the entire 
enterprise comprising both mills, the average productivity fell by 
1 00%- 38 . 5 3% - 61.4 7% . 

This state of affairs, essential from the standpoint of the 
national economy, is reflected correctly in tlie index for tb.e dynamics 
of productivity of a clianging structure wiiich is computed accordinf: to 

j <7i . ' Qo 

IT, ■ X To 

whicii in the given example amounts to 


I - 


316 000 . 820 000 


--- 0,3853 - 38,537 Lstotnie. wsku- 


100 100 

Indeed, as a result of the decrease in the average prcKluc t i vi ty in tiie 
enterprise as a whole, this enterprise produced in February only 316,000 
m as compared with 820,000 in January with the employment of the same 
number of 100 workers. 

Were we in the above example to compute the index of the dynamics of 
productivity at constant structure according to 


I -- 


1/ T, 
ST, 


we would obtain a value of tlie index of 

(1,2 • 80) -f- (1.1 • 20) 96 4- 22 


1,18 : 1187 


80 + 20 100 
which would mean that the average productivity in the enterprise rose 

by 18%. In actuality thor( 3 ’‘is no real increase in the concrete quantity 


- 22 0 - 
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of usable goods to correspond to this increase in average productlvltjr 
In the individual factories. 

In order to neasure the influence of the change in structure on 
the dynamics of productivity in the enterprise, it is necessary to 
divide the index for the dyTiaailcs of productivity at changing structure 
by the one at constant structure. 

in the given example this Influence amounts to 
0.385341.18 = 0.3266 = 32.66%. 

This means that as a result of the change in structure, the average 
productivity in the enterprise fell by 100—32.66 =» 67,34%, and this 
fall was only partially cosgjensated for by the increase in the average 
productivity in the various enterprises resulting in a net of 61.47%. 

By moans of the formula for the index of the dynamics of 
pnxiuctlvity at changing structure, it is possible to c<m^ute the 
dynamics of production for production expressed In physical units of 
measure only for articles of one kind. In order to compute the dynamics 
of production for several kinds of articles, it is necessary to use the 
formula for the index at constant structure, which, as menti^ed before, 
egresses only the average of the individual productivity indices coo^puted 
for the various articles separately. 

Thi.B index can also be coiqnited according to the formula for the 
aggr^ate index baaed <ni time conauiq^tion damely 



where t and t, indicate the time in the producti<m of cme unit 

o X 

of the article, that ia, the time oonaumption, for the basic and ati^ied 

r 

period. 
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The above form of the itulex can also be obtairjed 

by modifyinj^ the index of the dynamics ol productivity at constani 
structure in such a way that the T which signifies the total put-in 
worktime is replaced by the product of q, the quantity of production, 
and t, its time consumption. We start out with the assumption that 
T = qt, that is, that tJie total put-in worktime equals the quantity 
of produced articles multiplied by their time consumption, that is, by 
the amount, of time used for the production of one article. We Dhjs 


IX;!' 

i T, V ^ V f ~ 

yqj°- W/. -Jo '" 


Applying for tlic example given above the formula for tijc 
index of fhe dynamics of constant sli'ucturc?, wo obtain a produclivi t y 
index for all products of : 


Analoguous figures are obtained Jhoin tJio pix^duction of the dynamics of 
productivity according to the aggi*egate index of the dynamics of pro- 
ductivity based on 1 ime consumption: 


- 1,834 183 , 4 ^, 


In cases where the amount ot production is expressed in arbitrary 
units of measure, the Index of the dynamics of productivity at changing 
structure is computed according to the formula 

I = ; ^<lok lq,k . ITi 

*2 Ti V To " X qok ' 1 To 

wherG k is tiie coefficient of conversion of th.e various products into 


tl'io arbj trarj^ units. 
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see 


Ixaaipl«i 


I 

Product Dtoit of Quantity of Man-Hours Worked Ti»e Consuaption Productivity productivity Weighted Arbitrary 

roaaure production ^ producti- quantities 

janoary-February January February January Febaruary january-Pebruary vity in- 

dices 



% 





Ti;qi«ti 

qo*To 

qi: Ti 

^i: % 

Ti To 

di‘22)Tj 
Tl To 

‘•l^o 

[2] 

[3] 

[4] 

[5] 

[6] 

vn 

[8] 

[ 9 ] 

[10] 

[11] 

[12] 

[13] 

m 

2,000 

1,600 

20,000 

8,000 

10 

5 . 

0.1 

0.2 

200 

1,600,000 

16,000 

piece 

3,000 

4,000 

6,000 

5,000 

2 

1.25 

0.5 

0.8 

160 

800,000 

8,000 

kg 

1,000 

1,200 

2,500 

2,400 

2.5 

2 

0.4 

0.5 

125 

300,000 

3,000 

.3 

4,000 

3,000 

20,000 

7,500 

5 

2.5 

0.2 

0.4 

200 

1,500,000 

15,000 


Total 22,900 4,200,000 42,000 
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Example : 


Name of Product 


Conversion 


Production in Put- in Time 


2. Toilet soap 


coefficient 


in man-hours 


( ibitrary January February January February 


1 . Laundry soap 


1,000 1,000 


3. Technical soap 


12,000 11,000 


4. "Family" soap 0.4 2 3 200 280 

5. Luxury toilet soap 1.0 4 4 3QO 240 

Total 14,300 13,340 

On the basis of the data in the above example, this index may be 
computed as follows; 

^ ^ (11 • 0,3) -f (9 - 0.8) + (70 • 0,2) + (3 • 0.4) 4- (4 • 1,0) 

13 340 

. (10 • 0.3) 4 (8 . 0,8) -f (60 • 0,2j f (2 • 0,4) 4^(4 • 1,0) 

14 300 ~ 


29,7 . 26,2 _ 29^7 . 13 340 
13 340 ’ 14 300 ~ 26,2 ’ 14 300 

- 1,2193 - 121,931 


1,1374 : 0,9328 


We have already discussed above the fact that tlie main shortcoming of the 
method of computing the amount of production in arbitrary units lies in 
the fact that the conversion coefficients express most frequently the 
utilitarian value of the articles, but have not relation to their 
time consumption. For this reason this method has a limited scope of 
application . 

A much better common denominator for articles of various kinds 
can be obtained by expressing the accomplished production in norm hours. 
On the basis of this method the index of the dynamics of productivity at 


changing structure is computed according to the equation 
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J I qt tr, J Z Qo tnl 

w T- T 

where t is the amount of time nor unit prodvict according to the norm, 
n 

^ Since = ^o^o» given equation can be changed 

into the form 

Iqitn . ^qotn ^ Sqitn . s qotn 
ITi I To' - qi 

From the above it can be seen that the index for tiie dynamics of 
productivity of a changing structure, computed on the basis of production 
expressed in norm hours, actually expresses the ratio of 2 indices of norm 
fulfillment, namely the ratio of the index of norm fulfillment in the 
period under study to the Index of norm fulfillment in the basic period. 

The value of tliis Index depends not only on the change in the 
degree of norm fulfillment established for the various articles, but also 
on the change in tlie extent to whicii the various articles form the total 
of the production, in other words on the cliange of structure of the 
studied aggregate. The point is that 'rigidity* of the norms established 
for the individual articles differs. Some norms are easily exceeded by 
a large percentage and some by a much smaller one. As the portion of 
the total production of articles of a more ’difficult ’ norm increases, 
the average general index of productivity of a changed structure falls 
below the average index of the dynamics of productivity. An increase 
in the portion of the total production of articles of a ’lighter’ norm 
causes an increase in the index of the dynamics of productivity computed 
for the whole of the production greater than the increase of the indices 
of the dynamics of productivity computed for the individual articles. 

In order to compute tlie effect of the change in structure Upon 
the productivity level, it is necessary to divide the index of the 
dynamics of productivity of a changing structure by the index of pro- 
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I 


ductility of a constant structure or by the variety of products 
structure during the basic period, namely 


/Sqitn 



5- tn \ 

^ /I gitn • - q© to\ 

Uqxf. 

£ g© to 1 

\ ^ q© ti 

2^ g© t© / 

giti • 2 qotj 


/ S go tn * £ q[o to \ _ S qi tn • £ goto * £ Qo^l * ' go 

\ ^ 2 g© / £ gi ti * £ gotn * S go^n * S got© 


I ^ I gi tn . - 

Zgotn Sgoti 

Hence the index of the dynamics of productivity, being the 
result of only structural changes, expresses the ratio of 2 indices of 
the dynamics of production, of which the first is weighted by the time 
norm for a unit of the article and the second by the time consumption of 
the articles during the period under study. 

The manner of computing the index of the dynamics of productivity 
on the basis of production expressed in norm hours is represented 
in the following example. 







N«Me of Psfodttct 


El 


Ssaaplo: 
Tlae 
norm 
per unit 
of produet 


Ocnpleteil Production 
in pieces In nom hours 


Tla© worked in Work Consumption Productivity Norm quota fulfillment 


index based 
on work con- 
sumption in 


man-hours 

January February January February January February January 

February 

% 

Jsmuary 

February 

II 

^n 

% 

‘‘l 

q t 
o n 

‘»l^n 


Ti=qiti 

0 

o lo 

t -""I 

^ X 100 

h 

Qo^n 

qoto 

‘‘itn 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

4 

100 

140 

400 

500 

330 

420 

3.3 

3 

110 

121.21 

133.33 

300 

6 

50 

150 

300 

900 

275 

750 

5.5 

5,. 

110 

109.09 

120.0 

250 

8 

80 

100 

400 

500 

352 

400 

4.4 

4 

110 

113.63 

125.00 

320 

Total 



1,100 

1,960 

957 

1,570 




114.94 

124.84 

870 
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In this example the iti.lex of the dynamics of productivity of 
chan^ring structure equals 

124,84 ; 114,94 = 108 , 61 % 


This index is lower than the individual indices computed on the basis 

of the time consumption wJiich amounts to 110% for each of the products 

(column 11), which is a result of the changes in the structure of the 

variety of production. Tlie portion ol the total of production expressed 

in norm hours of product 'B' (columns 5 and 6), whose norm fulfillment 

index for the basic period is the lowest amounting to barely 109.09 

(column 12), rose considerably during the period under study, namely 

from 27.27% to 45.91%, from x 100) to (--^15? x 100), whlcii 

1,100 1,960 

in turn laused tiie lowering of the productivity index of changing 
structure for all products taken together. The value of the index of 
the dynamics of productivity which result only from structural changes 
according to the fc;rmula 


1 960 . 1 570 
1 100 ’ 870 


y^qitn . ^qi ti 
^ Qofn qo 

= 1,7818 : 1,8046 - 0,9873 = 98,73'^ 


Hence structural changes caused tiie lowering of the index of the 
dynamics of productivity by 100-98,73 =: 1.27%. 


The index of the dynamics of productivity at constant structure 
amounts to 1 . 0961 t0 . 9873 = 1.1 = 110%. 


The index of the dynamics of productivity at constant structure 
equals the average of the individual indices of productivity computed 
on the basis of the time consumption of the individual articles (Colujnn 11) 


(110 * 420) + (110 > 750) d- (110 • 400) 
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Vi(' mon tionGd before Ih; t the method of computii’f; the amount 


of production in norm hours is limited to articles and operations 


which have established norms. Wishing then to compute the dynamics of 


productivity also for those articles and operations which do not have 


established norms, it is necessary to apply the index of the dynamics of 


productivity of changing Structure computed on the basis of production 


expressed in workhours . This Index is computed according to the 


j = ?lS}J rw . S Qf of n 

ITi ’ I To 


and in view of the fact that T = qt, we can substitute and obtain 


this form; 


J ^ Qofno 

-Qifi ilqoto 


where is the quantity of articles produced in studied period, 


is the quantity of articles produced in basic period, 


t^^ is the average time required per unit article in the 


'’comparison" period, 


t^ is the average time required per unit article in studied period, 


t is the average time required per unit article in basic period. 


It should be emphasized that the method for computing the index 


of the dynamics of productivity on the basis of production expressed in 


workhours does not differ basically from the one computed on the 


basis of norm hours. The only difference lies in that in the computa- 


tion by workhours, instead of an established time norm, the actual 


average time of production of a given article during the "comparison" 


period is used. And according to this figure both production of the 


'comparison ' and the studied period are computed. 
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'I'hG CAaiiipJf' i 1 J ufj 1 l a 1 e**? Die computaLion of thie index 

on tli^' b.'iMi.s of v/orK)K)\n’j> . 

The method of cotnputin'; the dynamic index of labor productivity 
based on production expressed in woid^hours is illustrated by the 
example on pag^e 2dO. ’ 

In this example the month of .January was taken as tiie comparative 

period. 

Th-o avera?M? time used for Dio produced unit in flic comparison, tjKo 
was computed by dividiiif; the woiktirnc in .January, T, by the amount of 
production, q. In this rrianner t for the producetj unit ”A ' equals 
50--50 I, for the ^nx'ducoti uni! "p" {j(i0-f200 3.-3, and feu' "C” 4;;('-‘l{J0 

4 . 5 . 

I 

It lias alreaUy been meniioned Dial in the current fDatistical 
report the level of - labor pr(»<luctjon is csp.putod on t lie iiasi.s of ovei'ai 1 
production expres^-ed :i moiielary units and that, only in some ceminercjal 
enterprise.s labor prc>duc t j vi t y is comjiuted on tlie basis of production 
expressed in physical measurement units. 

The dynamic index of labor productivity as ba.sed on the value of 

overall production in mono 'ary ijni-<s ' .s computed accordini^ to the for.mula 

I == “ Qopo , 

i:Ti ■ To 

where p^^ is the comparative (fixed) price of the produced unit, and and 

q are the amounts of certain articles produced in the investigated and 
o 

basic period. 

In computing; the index on the basis of cost production expressed in 
fixed prices, the effect of price fluctuation on tlie value of production 
and on the size of the uide.x is eliminated. 
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' ' 

Bxmple 

(See Ronanov, M. P., 

Statlatika aiilconolno-krupianoj 

proayaslennosti . 

1949, Moscow page 251): 




Nane ot 


January 

February 

March 

April 

Product 

I. 

Amount of 

Production in 

Pieces , q 


A 


50 

100 

100 

150 

B 


200 

200 

200 

200 

C 


100 

300 

400 

400 


II. 

Total TlBu 

5 Worked in Man-hours, t 


A 


50 

75 

80 

100 

B 


660 

600 

500 

400 

C 


450 

1,200 

1,500 

2,500 

Total 


1,160 

1,875 

2,080 

3,000 


III. 

1 

ft 

0 

Production in 

Workhours, q t_ 
no 


A 


50 

100 

100 

150 

B 


660 

660 

660 

660 

C 


450 

1,350 

1,800 

1,800 

Total 


1,160 

2,110 

2,560 

2,610 


IV. 

Average Hourly Productivity in Workhours, 


A 


1.0 

1.333 

1.250 

1.500 

B 


1.0 

1.100 

1.320 

1.650 

C 


1.0 

1.125 

1.200 

0.720 

General Average 

i I.O 

1.1253 

1.2507 

0.8700 


V. 

Index of the Mynamica of 

Productivity in % 

, T, T 

1 o 

A 


100.0 

133.0 

125.0 

150.0 

1 B 


100.0 

110.0 

132.0 

165.0 

c 


100.0 

112.5 

120.0 

72.0 

General 


100.0 

112.53 

123.07 

87.0 
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In coBputing the individual index for a particular article. 

It does net matter which period^ price is adopted as the fixed price, since 
the selection of the period has no effect on the index. If a worker 
produced 10 pieces of article A in January and 11 pieces of the same article 
in February, the index will always be 1,1 or 110% regardless of whether 

the fixed price of article A is taken as 10, 20, 25, or 67 zlotys. In 

. , 11x10 _ 11x20 _ 11x25 _ 11x67 T T 

each of these cases: ~ - 110%- 

In this case the index of the dynamics of productivity need not 
be computed on the basis of production expressed in monetary units, since 
it can be computed directly on the basis of production expressed in 
physical units. 

The situation is different however when an aggregate index is 
coaqMited on the basis of the value of production expressed in monetary 
units at fixed prices. 


As is known, the price of an article expresses approximately the 
average amount of work represented in the article as socially necessary 
for Its production. The relationship of the prices of various articles 
therefore represents approximately the relationship of the amounts of 
labor represented in them. This relationship is not constant, since 
it is subject to changes during various periods as well as changes in 
the average social productivity resulting primarily from technological 
progress. If, for exaa^le, at one time artificial silk stockings were 
about half as expensive as silk stockings, during later years, with the 
develofoient of the technical progress in the manufacture of synthetic 
yams, the price of artificial silk stockings went down to about 1/10 
of the price of natural silk stockings. The change in the relationship 


of these p^roducts from 1:2 to 1;10 occurred because the time consumption 
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of the natural silk and its fiber reaained unchanged, whereas the 
productivity of workers employed in the artificial fiber industry in- 
creased considerably. “This same change of the productive force,’* 
wrpte Marx, "which increases the fruitfulness of labor, decreases 
therefore the value of this increased general mass, if the sum of the 
worktime essential for its production decreased, and vice versa” 

<Marx, K., Kapital , Vol I, 1951, Ksiazka 1 Wiedza, page 49). 

in evaluating accomplished production at constant prices for 
some period we overlook completely changes in the relationship of 
prices, or, in other words, we confute the accomplished production 
during both studied and basic periods according to the average social 
level of productivity which existed during the tii^ of the fixed prices. 
This circumstance undoubtedly affects the size of the index of the dynamics 
of production and consequently the size of the index of the dynamics of 
product ivi ty. 

The above statement is illustrated in the following example. 
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Example 


Naae of Coiq>letedi pro- Price lorked 
product ductlon in per man- 

pieces piece months 


Value of completed 
production 


at 1945 at 1949 

prices prices 


Productivity 
per one worker 
in aU-Otys 

at 1945 at 1945 

prices prices 


Dynamics i^sniamics 
of pro- production 

duction index in 

index in % 


3 N W H H 

am xt >a 
« ® ® c a 

H H -H -H 


b & 

s 3 

3 W « 

a ic lo 


1 

2 

3 

4 

5 6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 18 19 

A 

100 

120 

10 

10 50 

50 

1,000 

1,200 

1,000 

1,200 

20 

24 

20 

24 

120 

120 120 120 

B 

100 

200 

5 

1 50 

50 

500 

1,000 

100 

200 

10 

20 

2 

4 

200 

200 200 200 

Total 



100 

100 

1,500 

2,2Q0 

1,100 

1,400 

15 

22 

11 

14 

140.60 

127.27 140.60 127.27 
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As is seen from the above example, the size oi the individual 
Indices of the dynamics of productivity coaputed separately for articles 
A and B, as well as the size of the Individual indices of the dynamics 
of production of these artlolos, does not change with relation to the 
selected period of fixed prices. On the other hand, a considerable change 
is noted in the aggregate index of both the dynamics of productivity and 
production with the use of the fixed prices for the year 1945 or 1949. 

In the first case the aggregate index of dynamics amounts to 140.60 end 
in the second to only 127.27 for the same total of accomplished production. 
The decrease in the aggregate indexes of production and productivity 
was due in the second case to a change in the relationship of the prices 
Of products A and B from 10:5 to 10:1. 

This property of the aggregate index of the dynamics of productivity 
based on the value of production expressed in fixed prices must be borne 
in mind in evaluating the dynamics of productivity. 

In v..ew of the above remarks, it is easy to understand that the 
selection of fixed prices of a period much removed from the prices of 
the studied and basic period will cause a distortion in the size of the 
index for the dynamics of productivity. 

No wonder therefore that in the Soviet union, aa a result of 
tremendous achievements in technical progress and in the level of average 
social productivity, the need arose to abandon the application of fixed 

prices from the 1926-1927 period and base computations on postwar fixed 
prices. 

The application of fixed prices is not aiUvject to doubt in 
oo^utlng chain indices for consecutive periods, when the prices of the 
basic period sre adopted as the fixed prices, in such a case the differences 
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in the level of the average social productivity in the national economy 
scale are not large, and they will not cause a distortion in the size - 

of the index. , 

The aggregate Index of the dynamics of productivity of changing 
structure is figured from the equation 

7 = 9iPo . 

IT, ' E Tq 

The value of this index is affected by changes in the structure of 
production. As is known, t}»e part played in the total carried over value 
of production varies in various branches of Industry and In various 
industrial factories. 

The change in the percentage fraction of the production of various 
branches of industry in the total value of production affects the pro- 

I 

ductivity level of the industry as a wiiole and hence the index of the 
dynamics of production in industry. 

It IS worth citing as an example tiie '’starling out" project 
of the first Five-Year Plan in the USSR (Table 1/VI). (See Sawinskiy, 

D. W., Kurs promyshlen n oi stalls tiki (Russian edition), 1949, Moscow, 
page 206) 

TABLE 1/VI 

Economic Gross Production No of Workers, Productivity Index of the 


Group 


according to in thousands per worker 

1926- 1927 prices in rubles 

in million rubles 

1927- 28 1932-:33 192 /-28 1932-33 1927-28 1932-33 

4,393 12,027 1,036 1,463 4,240 8,221 

6,516 13,606 1,067’ 1,177 6,106 11,555 


dynamics of pro- 
ductivity in % 


193.3 

190.2 


Total for 
I rtd us t ry J 0 90 9 


25 , r3;i 2,1 ilS 


.40 5,.18V 9,709 


187.2 
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As j ■ from the above ••xajiiple, LJie in h a for the 


ciynamics 


of productivity is lower for the wiiole industry . i.:in for the individual 


industrial groups A and B. It is easy to unders land wliy. From the 


data in the Table it. is apparent tliat the productivity in the 


money sense 


is much higher for the consumer goods group B than for the means of 


duction group A, since in group B the portion of the 


carried over value 


(raw materials, materiais, etc) is considerably liigher that in group A. 


Since, however, in accordance with the project of the first Five-Year 


Plan, the tempo of growth of group A is considerably larger than the 


tempo of growth for group B, the index of the dynamics of production is 


lower than either of the ind’.vjduai group indices, in order to eliminate 


the influence of structure changes, it is necessar}'' to compute tlie index 


of the dynamics of productivity based on production expressed in fixed 


prices and of constant structtire according to tl.e equatic 




Po .1 qo Po ^ 


Tl Tr 


In the cited example the value of the index of constant structure is: 


(193,3 • 1 463) f (139,2 • 1 177) • 100 


1 463 I 1 177 


191.47':, 


Rewriting tiie above eciuation, we can give it the form of the 


aggregate index of the corresponding arithmetic mean weiglitoLl against 


the dynamics index at constant structure; 


/S qip,, , j; qoPo \ .J, \ ’’S qiPo ^ |T„ • Ti 

I . T , ' To I ^ ' Tl i;qoPo 


— ' QnPo 

i:Tr 


previously discussed the fact that the level of productivity 


"W" is inversely proportional to tiie tine consumption of the product "t,” 


or, that W ^ 


I.et us recall that tlie nuinber of time units put into 


the production of a unit of article or its time consumption "t” was 
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I ^ ■ 

f ■ ; 

obtained dividing the totaJ vvorktinio T used for the production by 

'P 

the total amount of this production "Q" or tliat t -i- 

Q_. _ 

in view of the fact that w ^ \ tv, -= k ,y„ = i , the individual 

‘ t, t„ 

productivity index "i " equals 

i = ^ 

t, ’ to t, 

It can be seen from the above that the index for the dynamics of 
the productivity base^ on the time consumption of a uniform product is 
computed as the inverse of the index of the dynamics of the time con- 
sumption of that product. 

Similarly computed is the index of the dynamics of productivity 
based on tlio time consumption for the production of various articles. 

The index of the dynamics of time consumption for a group of 
varying articles is computed as the ratio of the amount of time necessary 
to produce this group of products during tlie time under study to the 
amount of time necessary to produce this group of products according to 
tlie time consumption during Die basic period, according to Die formula 

I =■- £ 

Since the index of the dynamics of productivity is the inverse 
of the index of the dynamics of time consumption, it can be computed from 

I = 

S '‘ih 

This index measures the change in productivity by the change in 
tlie amount of time necessary to produce the same group of products produced 
during the period under studjD 
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Since t 
equation as 


> and thero:fore s q^t^^ we can rewrite the above 




1 1 Tx 

From the theoretical standiioint this index is the best measure of 
the dynamics of productivity, since the amount of acc€niq[>li8hed production 
is measured on the basis of the time required to produce it, hence in 
units defining the tiaw consumption of the production. 

The application of this index in practice however encounters 
many difficulties because the records lack accurate data regarding 
the time put in by all the workers of the enterprise Into the production 
of the given article. As is known, records pertaining to the worktime 
used in the production of a given article are kept by enterprises only 
for articles which are subject to norms. Worktime records obviously 
concern only outlays of live labor and do not record labor outlays 
represented and carried over in the produced article. In this connection 
this index correctly shows the dynamics of productivity only in relation 
to an unchanged group of articles produced during the period under study, 
’’Jqi-*' 

It is easy to confirm that in a case where the average time 
consissRpticn per unit of the product was higher during the basic period 
than It is during the period under study or when numerator 

of the izidex will also be larg«i* than the denomiiiator, or l^Qx ^^1^1’ 
and the value of the index will be larger than onSp which means that the 
productivity during the period iinder study Increased by ccx^iarison with 
the basic period. Inversely, when ^q^t^ is smaller than X qx'^X* 
productivity in the period under study was lover than for the basic period. 
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4. Statistics of Work Norm FulfiXXaent 

connected with the study of productivity is the study of the ful- 
fillaant of work noraw by workers employed in work for which norms have 
been established. 

work norms define exactly the outlay of work for a given productive 
problem, for example, the number of minutes for weaving one m of cloth, 
for the processing of a part in the machine, etc. 

Norms should be Just and encourage the worker to raise his pro- 
ductivity. Norms established ’by sight’ or by estimate are neither Just 
nor encouraging. Neither are norms established by the so-called statistical 
method on the basis of statistical data concerning the time consumption 
up to that time needed for the given production problem, since such norms 
take into account the high productivity of leading workers alongside the 
low productivity of the slow worker but do not take into account tech- 
nological progress or changes in the organization of work. The most Just 
norms are the ones based on scientific analysis of the production possibilities 
of equipment and work organization, on detailed study of the work methods 
of the larger and well functioning groups of workers, and on computations 
of the time used by them for the fulfillment of the industrial task with 
the aid of operational time study and photographs of the working day. Norms 
established in this manner are called technical norms. 

Speaking at the Nineteenth Convention of the CP OSSR, G. M. Malenkov 
said; ’’The establishing of technical norms is of great value in the raising 
of productivity. Vp to this time the establishing of norms in many enter- 
prises has not been satisfactory. There is still a prevalence of too low 
norms, the so-called experience and statistical norms, which do not corres- 
pond to the present-day level of technological production, do net reflect 
the experience of the leading workers, and do not build up productivity. The 
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percentage of experience and statistical norms is very high and in some 
enterprises accounts for more than 50% of the binding production norms’' 
<Nowe Progi , Special No^ 1952, page 38). 

A study conducted in the machinery industry in Poland showed 
that in 1952 over 85% of the binding norms were statistical, and barely 
15% were technical. Furthermore these statistical norms had not been 
changed for 3 years, despite the considerable technical progress made 
in the Polish machinery industry during that period. (See Blinowski, 
Franciszek, ’’Some Wage Problems,” Nowe Drogi , No 6/48, 1953 pages 52-53). 
As a result of this state of affairs, the average norm fulfillment, for 
example, in the Ministry of the Machinery industry in December 1962 
amounted to 135.7%. 

Statistical data regarding the average norm fulfillment signalled 
a disquieting situation in the establishment of norms in some fields and 
brought to light significant productivity reserves and the necessity to 
revise and bring work norms up to date. 

The phenomenon of work norm fulfillment therefore requires constant 
and systematic statistical supervision. 

According to GDS instructions, binding since 1954, industrial 
enterprises each month submit reports on the work norm fulfillment 
according to Model 1/VI. 


I 

J - 250 - 
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part I 



MODEL 1/VI 




Position 


Worked Man- 

-hours 

Percentage of 

Man-hours 

allowed Average % of 

nuober 

Iteaissation 

For work both 

Including 

work subject 

by norm 

norm fulfill- 



subject and not 

lor work 

to norms 


aent 



subject to 

subject to 

(4t3)x100 





norms 

norms 




1 

2 

3 

4 

5 

6 

7 

1 Workers of group* 






— 

(Position 2-15) 






eindustrial 

, developaent, 

manufacturing . 





part 11 



MODEL 1/VI 




Position 


Number of Workers 

by % Norm Fulfillment 

Number of Paid 

nuaber 

1 teal sat ion 

Total 

Below 100- 

120- 150- 

200 and 

idle man-hours 



(Col 4-8) 

100 119 

149 199 

over 

of norm workers 

1 

2 

3 

4 5 

6 7 

8 

9 


1 Workers of group* 

(Position 2-15) 

♦Industriali developnent, nanufacturing. 
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According to this instruction, the % of worknorm fulfillB^nt is 
computed on the basis of (1) quantity norm (product norm) and <2) 

Tim© Nora, including (a) for one operation, and <b) for many operations, 
and the mean % of worknorm fulfillment on the basis of various quantity 
norms or on the basis of the simultaneously applied quantity and time 
norms in relation to several departments or plants. 

The Index for the quantitative (product) norm fulfillment for a 
worker serving in one post is coBq>uted by dividing the amount of 
production coBQ>leted by the worker during the period under study by 
the amount of production which the worker was supposed to have coBq>leted 
during this period according to the established norms. The formula 
for coiq^uting the index is 

* = ^ X 100, 

where W is the index of norm fulfillment, 

q^^ actual production for period under study, and 
q^ amount of production which should have been completed during 
this period according to binding norms. 

For example, let us assume that a worker should according to the 
binding norm c<»q;>lete in one hour 10 kg of nails. Figuring that the 
worker works 200 hours during the month, q^ will then amount to 200x10 s 
2,000 kg. If the worker produced during the month 2,400 kgs of nails, the 
index of norm fulfillment amounts to 

X 100 > 180%. 

2,000 

The Index for the time norm fulfillment for one operation is 
eo^putod by dividing the amount of time needed for tl^ coi^Ieticm of a 
unit of the product according to the norm by the amount of time actually 
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consumed in the completion of one unit of production. Expressed in the 
form of an equation, it is 


where is the amount of time needed to complete unit of product accordin/^ 
to the norm, and 

tj^ is the amount of time actually used for the completion of one unit 
of the product durinp: t}ie period under study. 

For example, let us assume that according to the norm 4 coats 
should be sewn in one day, or the time norm for the sewing of one coat is 
8-74 = 2 hours. Let us further assume that the worker worked 200 hours 
during the month and that lie sewed during tliat period. 125 coats. The 
actual average time used for tJie sewing of one coat amounts to 200425 = 

1.6 hours. The index for the time norm fulfillment is 


1.2o ; J25 


The index for the time norm fulfillment for several different 
operations is computed according to tiie equation 

- qi 

where q^ is the actual amount of production completed during the period 
under study. 


(See example on Page 254) 

Since the actual time worked during the period under study, Tj , 
equals the amount of production times the average actual time consumption 
per unit of production Qj t^^ , we can rewrite the equation thus: 


W = 


and from the example given above ^ 


1 , 12 - 112 ®, 
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Kxamp lo : 


Name <j f 

Workt line 

Norm 

Amount of 

Actual 

T i me 

Time Allotted 

produc t 

per un i t 

of 

produc 1 1 on 

worked 

in 

according to 


product . 

i n 

* 

liours 


norm in hours 


hours 







t 

n 






A 

2 


50 

80 


i 00 

B 

3 


2 0 

5 0 


5 0 

C 

O 


40 

24 0 


24 0 

D 

4 


(H) 

200 


24 0 

Total 

X 


X 

5 / (t 


(340 


In a case where the werkcr produced duriiiji; the pc^riod under study 
various articles for which various quantity (product) norms had been 
established or in a caste where the worker during: the period under study 
performed operations for wliich quantity norms were established and 
operations for whicli t ime norms were establ ished tlie imJex of worknoiPii 
fulfillment, according, to the GUS instruct ion, is computed as the 
arithmetic moan of tlie indices of tlie various work norm f u 1 i i 1 1 men t s , 
weighted against t)ie actual v/orktime during liiC period under study. 

Hence the mean index for the work norm fulfillment is computed as 

rVV.Ti 

iV. - 

'-ITt 

(See Example on i^agv^ 25i3) 

Similarly is computed the index for work norm fulfillment 
for several work posts, departments, or factories. 
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Example : 


Itemization 

norm 


Norm 

Fulfillment 

Actual time 

Index of norm 

Arbitrary 


Product 

Time in 

Product in 

Time in 

worked in 

fulfillment in 

quantity 


in pieces 

hours 

pieces 

hours 

hours 

% 



% 

t 

n 


t 

1 


^i 

WiTi 

Product A 

5 

-- 

6 


40 

120 

4,800 

Product B 

4 

- 

5 

- 

10 

125 

1,250 

product C 

6 

- 

9 

- 

50 

150 

7,500 

Turning 

- 

2 

-- 

1.6 

20 

125 

2,500 

Hilling 

- 

5 

- 

2.5 

50 

200 

10,000 

Plaviagc^ 


6 

- 

5.0 

30 

120 

3,600 

Total 



— 





200 

148.25 

29,650 


W = = 148.25% 

® 200 

I 
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Department 


Time Worked Norm Fulfillment Arbitrary 


in hours 


index in % 


quant i ty 


Foundry 


2,3 7 8,000 


Installation 


2,841 , GOO 


^^echanical processing 


1 , 950, 000 


Disinan tl ing 


1,236, /OO 


1 , 7 50, 500 


9, 965 , 8 00 


The index for time lorm fulfillment for sovci'al workers cai) 
computed according to the formula for the agr; rega t e index: 


Vxhere the time necessary to complete the productLcni according to the 
norm is divided by tiie actual time worked. Ti:e aggregate index corre 
DOiids in this case to tiie index weighted against the aritiimetic mean. 


Indeed, since VV 




\" q. tr 


q. t, qi tn 

Xqifi Xqiti 


Dv means of the equation for tiie avegregate index it is also 
possible to compute the mean index r' f qua.ntity and time norm fulfill- 
ment after converting tiie quantity norms into time nerm.s . In convortir 


nuantitv into time norms we con 


e out v/itl! the assu.mption that tlie tim.e 


lorn is ti.c invcrso of tl 


.3 a ;i t It ” n < • r m . Con 


version is done accord in,e to: 
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If, for exnmjjfe, accorclijif^ to tlie quantity norm a worker 
should produce G chairs during^ (>nG hour, then the time norm t^^ for the 

production of one chair will be ~ hours or 10 minutes. If during a 

o 

given month 1,000 chairs were produced, then the time allotted by the 
po^in equals 1,000x10 =. 10,000 minutes. Dividing tlie allotted time 
by the actual time worked, tJie index of the norm fulfillment is obtained. 


Since th.e quantity norm is the inverse of the time norm, each 
do^'rease in the time norm is followed by an increase in the quantity 
norm, and vice versa, for each increase in the quantity norm there is 
a corresponding decrease of the time norm. if then a decrease in the 
time norm by x% occurred, then the quantity norm rose simultaneously 
by y%- 

It is important to note however that the percentage decrease of 
the time norm is not tlie same as the percentage increase of the quantity 
norm . 


The interdependence between tlie percentage of decrease in the 
time norm, x, and the percentage of increase in the quantity norm, y, 
can be computed from the following equations: 


ion y 


y 


100 X 


100 r y ^ 

Example 1. Let us assume that the time norm decreased bj’- 30%, or x = 30%. 
The percentage of the increase in the quantity norm will amount to 

, V ... 42,85 

100 - 30 

Example 2. l,et us assume that the quantity norm rose by 50%. The 
corresponding lowering of the time norm x% will amount to 


X - 33,33 ;, 

ton ^ 51) 
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All the Above methods are used to compute only the fulfillment 
index of shifting norms. In applying these methods to completed production, 
faulty production for which the worker is not responsible is not included, 
and the actual worked time includes pald~for idle man-hours. Furthermore, 
in computing the amount of time necessary for the production of articles 
according to the norm (4x'^n^» only the time foreseen in the basic norm 
is brought into account, but no consideration is given the time defined 
by the additional norm, which foresees an additional work outlay in 
connection with existing deviations from normal conditions of production. 
Therefore the magnitude of the index for the fulfillment of the shifting 
norm is affected, not only by the degree to which the workers mastered, the 
norm, but also by other factors connected with the organization of work 
in the enterprise. 

In order to compute the index of mastering the work norm, or the 
so-called index of hosrly norm fulfillment, it is necessary to add to the 
amount of completed production the rejects which arose through no fault 
of the worker, to deduct from the actual worked time the number of idle 
man-hours, and to bring into consideration the additional norm. 


Hence the index of shifting norm fulfillment, W , equals: 


(usable production )x (basic tine norm) 
(actual time worked>+(paid idle time) 


, and the index of hourly norm 


fulfillment, Wg, equals: 

_ (usable production+reJecta)x (basic time norm-^addltional norm ) 

"g “ (actual time worked)- (paid idle time) 

The index of shifting norm fulfillment shows the actual work norm 
fulfillment, whereas the index of hourly norm fulfillment is analytical 
in nature and states the poaaibllitiea for norm fulfillment after exist- 
ing shortcomings im the organiaaticm of work have been eliminated. 

the Banner of computing the hoturXy and shifting norm fulfillment 


indices is shown in the following example: 
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NftMe 


Time Norm per Unit 


Production in pieces 


Allotted Time 


Actual Time Worked 


I 


of 

of product in 


rejects 

for usable produc- 

for 

at normed 

lost in 

product 

man-hours 


not the 

tion according to norm 

rejects 

operations 

paid idle 


basic additional 

usable 

worker's fault 

basic 

additional 



time 

1 

2 3 

4 

5 

6 


8 

9 

10 


2 

100 

> 

200 


- 

150 

30 

A 

3 

50 

50 

150 

- 

150 

200 

20 

B 

6 1 

200 

- 

1,200 

200 

- 

1,050 

- 

C 









Total 

X X 

X 

X 

1,500 

200 

150 

1,400 

50 


1.550+200fl50 _ 1,800 

The index lor hourly norm fulfillment equals ij^400 ” 17400 

The index for shifting norm fulfillment equals ——is = 1.065 = 106.5%. 

4,450 
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of wages received by workers employed in Industrial enterprises. Statistics 
of wages extends these studies first of all to cash payments received by 
the workers and for some other material compensation for the benefit of 
the workers (such as fuel allotments, housing, light, etc) included in 
the list of wages according to their monetary value. 

Cash pa3naent in the socialist regime consitutes the basic form 
of division of the part of national income earmarked for living expenses. 
Cash payment basically represents that part of the national income 
which workers receive or the satisfaction of their individual needs. 

Over and above that, workers also benefit from that part of the national 
income which is earmarked for social use. As is known, in the socialist 
system workers benefit from a widely built up system of social security, 
the cost of which is borne by the enterprise, from free instiniction, from 
recreation, nurseries, mother and child care, and other services. That 
part of the consumption fund earmarked for public consumption is not 
included in statistical studies of wages. Hence the subject matter of 
statistical studies of wages are essentially only ''nominal" wages 
expressed in monetary units, that is, in currency zlotys, and not the 
so-called "real" wages which are the subject of general economic statistical 
studies. 
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In the capitalist system wages represent the price that the 
capitalist pays to buy labor » which is a commodity. Work there reflects 
the basic action of the contCTiporary capitalist law, the essence of which 
is the insurance of the maximum profit for the capitalists by way of 
exploitation, ruin, and impoverishment of the majority of the population 
of a given country. Wages in the capitalist system express the incon- 
sistent contradiction between the social form of creativity and the 
private form of acquisition of the produced goods as well as the division 
of worktime into a paid and an unpaid-for part. 

In the capitalist system, in the pursuit of maximum gain, there is 
furthermore applied a system of unequal pay for equal work, for example, 
in relation to juveniles, women, ’’colored" workers, natives in the 
colonies, immigrants, etc. 

In the socialist system wages constitute the basic form of 
dividing the goods among workers free from exploitation. In socialist 
society there is a binding duty for everyone to work according to his 
ability and the binding principle that everyone shall be paid according 
to his work. This principle found its expression in Article 14, Statute 
3, of the Polish Constitution, which states; ’’The Polish People *s 
Republic evermore applies in life the principle: *from each according 
to his ability, to each according to his work. * 

The principle of the right of all workers to pay according to 
their work has nothing to do with equalisation of pay. Small-town ideas 
"still prevail in Poland," said Boleslaw Bierut at the Seventh Plenum of 
the Central Committee of the Polish jpeoples^^ Worker^s Party, "that wages 
ahould be equalised regardless of whether it is light or heavy, skilled 
or unskilled." 
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There are still people among us who think that we can tolerate 
a state of affairs where the difference in pay for a skilled and un* 
skilled worker is slight, or a state where the pay of an engineer is 
not only slightly larger than that of a skilled worker but is sometimes 
even lower. These ideas are indeed false, anti-Leninist, and contradictory 
to the principle of the definition of workers wages in accordance with 
the work in a socialist system’' <Nowe Drogi , No 6/36, 1952, pages 30-31). 

Equalization of wages is harmful, since it nullifies the significance 
of the workers personal material interest in the results of his work, 
which is one of the main incentives of human activity and one of the main 
factors in the growth of productivity. Therefore wages in the socialized 
system are not equalized but differentiated according to the quantity and 
quality of the work performed by the worker. This means that wages grow 
in accordance with the quantity of performed work, measured either by the 
time of its duration or, which is even more Just, by its productivity. 
Skilled labor requiring definite abilities is higher paid than unskilled 
labor. And for heavy laboz performed under trying conditions one gets 
higher pay than for light work or work performed under ordinary conditions. 

B. The Wage Scale 

Realization of the principle of correct and Just differentiation 
of wages is accoi^lished by means of wage scales and qualification raters. 

wage scales establish for the various occupations a number of 
qualification levels, or the so-called category grades, according to 
differences appearing in the qualifications of the workers of a given 
occupation. Wage scales also establish the amount of renumeration, or 
the basic pay rate per hour work of the unskilled worker of the first, 
that is, lowest, category. Wage scales are based on a so-called coefficient 
of qualification for the various category grades. ICultiplying the base pay 
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r«t© of a worker of th© first category by the qualification coefficient. 


his own basic pay rate is obtained. 


Example (arbitrary): 


category Grade 


sii ly V VI yii yii 


Coefficient of 


qualification 1.00 1.10 1.21 1.35 1.50 1.68 1.87 2.10 2.3 


Basic pay rate 


in alotys 


2.00 2.20 2.42 2.70 3.00 3.36 3.74 4.20 4.70 


On the basis of the wage scale and data regarding the number of 


workers or the time worked by them according to the various category 


grades, it is possible to coxtq>ute the so-called average coefficient of 


qualification, as the arithmetic mean of the various qualification coef- 


ficients, weighted against the number of workers (or worktlme put in by 


them) in the given category g 2 >ade. The growth of the average qualification 


coefficient is also expressed as th© average giowth in the qualifications 


of the workers, and as the dynamics of their wages. 


Category Grade 


Qualification coef- 


1.10 1.20 1.35 


Hvmber of workers 


50 40 


Ihe average quail ficatiem coefficient equals; 


(l.O0x2O)4-(l.lOx3Q)-f (1.21x50)4- (1.35x40) 4 (1 .50x80) ^ 20433+604-54+90 » 257 = 1.29 

20430+50+40+60 oKn 


In a similar masser the aveimge hmme rmte of pay is ecasputed. 
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The avernge qualification coefficient as well as the average base rate 
of pay can be computed only for workers paid according to the same wage 
scale. The computation of these indices for workers paid according to 
various wage scales is Impossible. 

By comparing the magnitude of the smallest and largest pay rate 
of the category grades, we get an idea of the margin of the wage scale. 

The growth of this margin as well as the margin between the various con- 
secutive category grades indicates the progress in the struggle to 
eliminate equalisation of pay. ’’Thus, for example, this margin in the 
metallurgical industry amounted to from 1.00 to 2.20 in 1949 and already 
amounts to from 1.00 to 2,93 in 1950. In coal the margin for 1949 was 
from 1,00 to 2.13 and in 1952 from 1.00 to 3.06” (Nowe Drogi , No 6/36, 
1952, page 30). 

The kind of qualifications required of a worker in order to include 
him in a certain category grade as well as those needed for the performance 
of a given job are determined by the so-called qualification rater. The 
classification rater contains the following in detail. 

a. Names of occupations 

b. Description of the operations with special note of working 
conditions and the required precision of its performance 

c. Abilities essential for the performance of these tasks 

d. Responsibility for work performed 

e. Definition of the category of a given job, on the basis of 
which the base pay rate is established according to the scale 

It is necessary to distinguish between the pez^onal grading of a 
worker and the category grading of a defined operation, or job. With 
effective work organiaation in an enterprise, an operaticra graded in a 
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certain cat^ory is performed by a worker personally graded in this 
category. Porfoiwiance of lower category operations by workers of higher 
personal grading indicates poor work organization. Such facts are a 
source of waste of la^ans of production and the cause of excesses in wage 
funds as well as nonfulfillment of lowering of the operating cost quota, 
all of which may also happen when a worker is included without reference 
to higher qualification grades, distorting the principle of Just renumera- 
tion according to the quantity and quality of work performed. 

C. Ihe Pay System 

There are 2 basic systems of pay according to the principle used 
in wage c<mq}utation , <a) time work and (b) piece work. 

In time work, the amount of pay the worker receives depends upon 
the amount of work put in by him and upon the category in which he is 
personally graded. The amount of pay is therefore directly proportional 
to the aiaount of time he worked or spent on the Job. If the pay rate calls 
for pay for a month *s woi^, the worker receives his pay for each month spent 
on the Job regardless of the actiial number of days he was present during the 
mtmth. With a daily rate of pay the worker receives wages for every day 
he spent on the Job regardless of the number of hours he worked. With an 
hourly rate of pay the worker gets paid strictly in accordance with the 
nissber of hours he worked. It is true that in the application of the 
hourly rate of pay one realizes to a greater esebisit the principle of pay 
accordlx:^ to the amount of work Omeasured in the time of its duration) 
performed than in dally amd specially miaithly rates of pay, since in 
dally rates, mad especially in monthly miea, there is as ewer iscreasli^ 
obli^ration of the bouadarlea be tw e en work parforasd and omitted time. 

We hawe, then, 3 kinds of time wariL pay, Cw> hotzrly, Ch> <^ly, and 
Cc) monthly. 
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The time work wystem o£ pay Is not fully consistent with the 
principle of the socialist society calling for *‘to each according to 
the amount and quality of his work.” The time work system covers only 
the quantity of time measured by its duration but does not fully cover 
the quality of performed work. Farthsnstore this system does not furnish 
an incentive for the personal interest of the worker in the results of 
his work. Therefore the time work system of pay Is being applied to a smaller 
extent and only in those cases where the amount of work performed can be 
measured only by its duration and not by its results (for example, guards 
or service workers). 

Besides the ordinary time work system, there is also a premium 
ti!^ system which consists of the fact that the worker receives over and 
above his regular time additional pay for certain qualitative indices 
achieved at work, for example, the premium received by machinists and 
electricians on duty for the accident-free operation of the machines and 
equipment, the premium paid to workers for savings in materials, fuel, etc. 

The premium time system, as can be seen, is a higher form of wage payment 
in cosqiarison to the ordinary time work system, 

Ifost suitable to the principles of socialist division by quantity 
and quality of work is the piecework system of pay, wherein a worker is 
paid according to the amount he produced and according to the rate of pay 
per unit of production. In this system, the worker's pay depends therefore, 
not on the amount of time spent at work, but exclusively on the results of 
this work, on its quantity and quality, hence on its productivity. 

In the piecework system, the worker is directly and materially in- 
terested in the result of his work» This system contributes to the raising 
of quality and of productivity, and serves as an incentive to improve the 
qualifications of the worker. In order to raooun^ workers to transfer 
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to a piecework system of pay, collective work contracts provide for a 
certain addition of 10%-15% in the base pay for a transfer to the piece- 
work system, or the so-called piecework encouragement. 

In the regular piecework system (pure piecework) the worker’s 
pay is directly proportional to the quantity of produced articles. If, 
for example, a worker receives 10 zlotys, for the processing of one part 
on a machine, then when he processes 50 parts he receives 500 zlotys, 
and when he processes 150 parts he receives 1,500 zlotys. In this system 
the rate of pay for the production of a unit article remains unchanged 
regardless of the amount of produced articles. 

In the progressive piecework system the worker’s pay depends also 
on the degree of norm fulfillment. This means that on exceeding the 
norm the worker gets progressively more for each unit of prcxluction above 
the norm than he received for units produced within the norm. 

Example : 

Percent of Norm Fulfillment 
to 100% 

above 100% to 110% 
above 110% to 120% 
above 120% to 150% 

That part of the pay which the wox^er receives for exceeding 
the norm is called piecework surplus. 

In progressive piecework the worker’s pay for work above the 
norm rises more rapidly than his productivity, llierefore progressive 
pieeework can be applied only in those caaes where the necessity exists 
to overo<MBe Hiottle necks" in production, and an additional incentive to 
raise productivity la needed. 
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Pay Hate per Unit of Article 
10 zlotys 
13 zlotys 
15 zlotys 
20 zlotys 
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Piecowork may he <a} individual or <to) group » according to the 
manner of pay computation. 

In individual piecework the pay is coeluted according to the 
work performed by each worker. 

In group piecework the pay is computed for the entire group 
(brigade) of workers, and is then divided among each member of the group 
according to the amount of time worked by each and according to his skill, or 
category grade. This system is am^lied in cases where the kind of work 
requires its performance by a group of workers. 

D . Pay Records 

The total amount paid as wages in an industrial enterprise is 
included in the so-called payroll. The payroll contains a listing of all 
the employees by name and the amounts paid to them as wages, and is usually 
c<M&posed of 4 parts, (a) part 1 contains record number, name in full of 
worker, period of work, and pay rate or salary, (b) part 2 covers gross 
earnings, (c) part 3 lists ail the deductions from the pay, and <d> part 
4 contains the net pay which the worker receives and receipts. 

wages of workers who get paid by the month (administrative and 
office workers, etc) is computed directly on the payroll sheet, but the 
amount of pay due laborers is established on the basis of the so-called 
work card. The work card includes, among other things, (a) the worker's 
record number and full name, (b) rate of pay of the worker or the 
operation, (c) description of the kind and duration of the operation, and 
W) actual put-in time or number of produced articles. 

I 

I There^re suiny kinds cf work cards, for emample, ^rnings, in- 

|r struotions, or operation. 

i 
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©amings cdrti IncliKios ©Xl woz*k don© by workoi* in a. 

given period (week, lO-day, monthly) and at the SQme time furnishes a 
complete picture of his earnings for that period. 

The instruction card contains the instruction to perform certain 
work for several workers. 

The operation card contains the instruction to perform a separate 
job (operation) by one worker. 

B. Tasks of Wage Statistics 

In a socialist society the planning of the national income comprises 
not only the total amount of the national income, but also its division 
into accumulation and consumption. The basic part of the consumption 
fund passes directly to the workers for individual disposition in the form 
of wages. It is clear that exceeding the planned limits of the wage fund 
causes, in an unchanged national incon^, a corresponding curtailment of 
the accumulation fund which, in turn, threatens the social reproduction 
process itself on a broadened scale. Exceeding the planned consumption 
fund and consequently the planned limits of wages may occur only by ex- 
ceeding of the planned level of productivity at the same time, and at that 
the dynamics index of productivity should be higher than the index of 
the dynamics of wages. 

From the standpoint then of the national economy the most lsqK>rtant 
task of wage statistics is the statistical siQ>ervision of the wage fund 
quota fulfillment, and specifically the bringing to light by means of 
statistical analysis facts of true excess of the plan limits at an q^rent 
quota fulfillment of the wage fo^. 

) 
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In view of the fact that the tempo of the process of broadened 
social reproduction depends > among othefr things, on the degree to which 
the index of productivity dynamics exceeds the index of wage dynsualcs, 
the next in^rtant task of wage statistics lies in the specific study 
of wage dynamics. 

Another task of wage statistics is the study of the wage fund 
structure by pay systems, and specifically the portion of the total wages 
paid out by the piecework system, as well as the breakdown of wages by 
occupations and grade categories of workers. 

Since paid wages in the socialist system to a certain extent 
reflects the action of the basic law of socialism, the aim of which is 
to insure the satisfaction of the constantly growing material and 
cultural needs of the entire population, wage statistics should study not 
only the dynamics of the average pay but also the dsmamics of individual 
earnings in various groups of workers. 

Finally, since from the viewpoint of the enterprise wages con- 
stitute a considerable element of the operating cost, wage statisticians 
have the task of studying the part wages play in the total gross value of 
production and the dsn^iamlcs of the wage consumption of various products. 

Wage statistics data are of importance also in other branches of 
industrial statistics, since they reflect the state of work organization 
in the enterprise, the degree of utilization of worktime reserves, etc. 
oats, for example, on idle time payments, on overtime pay, on defects not 
of the worker’s fault, on extras paid to a worker of a higher grading for 
lower grade work, etc indirectly charmcterizo the work organization within 
an enterprise. 
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2. The Wage Fund 

A* Ttie Concept of the Wage Fund 

In order to conduct constant and systematic statistical supervision 
of the quota fulfillment of the wage fund and of Its structure as well as 
the dynamics of wages, it is essential to have a strictly defined concept 
of the wage fund. 

Basically the wage fund is charged with every kind of renumeration 
paid to workers employed Xn an enterprise for work perforined by them, 
or for the time they worked, or renumcration due to workers in accordance 
with legal regulations or with collective contracts, in accordance with 
the binding regulation, the workers wage fund covers their base as well as 
supplementary pay. 

Basic pay generally speaking is the i*enumeration paid the worker 
for work performed or for the time of work, 

Basic pay consists of (a) fundamental pay and (fo) extra pay. 

Fundamental pay includes payment for work performed or time worked, 
depending upon the pay system used. Fundamental pay includes then piece- 
work pay and eventisally the piecework incentive pay as well as the piecework 
premium or time work pay, hourly, daily, or monthly, as well as equalizing, 
local, functional, service, and special supplements. 

Extras include extra pay of all kinds in payment of performed work 
or worked time. 

Specifically extra pay Includes the following. 

a. Extras from piecework progression 

b. Premiums paid in accordance with binding prmiium regulations 
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c. Extra pay for overtime and holiday work 

d. Extra pay for nightwork or for work under difficult and 
hazardous conditions 

e. Extras for brigade leaders for leading the brigade 

f. Extras for intraplant instruction and training of apprentices 

g. Extras for years of service, for example, resulting from 
’’mining cards” 

h. Pay for idle time and for re^'ects not the worker’s fault 

? . Extra pay in connection with performing worlt: of a lower grade 
than the employee’s regular classification or extras as a result of 
deviations from the planned production process (for example, working 
with a different material or working at a different workpost). 

Complementary pay comprises pay for vacation or circumstantial 
leave, for absence connected with fulfilling social or state obligations, 
as well as lump sum pay inents to social inspectors for running the loan 
and mutual aid funds, for care of efficiency promoting clubs* etc. 

Complementary pay also comprises payment for time paid to feeding 
mothers, for unworked time of studying juveniles and other workers delegated 
for schooling or training, as well as discharge pay to workers released 
from the job, for example, for military service. 

Complementary pay further includes the value of free uniforms 
as well as the value of allotments and of services (housing, heating, 
light, etc) paid for by the enterprise for the workers regardless of whether 
they are paid in goods or in cash. 

The value of free uniforms issued the workers is charged to the 
wage fund at a rate of the monthly depreciation of the uniform. 
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The value of allotments regardless of when it was issued to the 
worker and the value of free community services are charged to the wage 
fund in amounts accepted on the payroll, in accordance with binding 
regulations for the ccmiputation of pay taxes* 

Since the size of the wage fund for the period under report should 
reflect all payments wade as wages, it is not permitted to decrease the 
total payments by any kind of pay deduction, for exasq;>le, taxes, previously 
drawn advances. Installments due on loans borrowed from workers mutual and 
loan banks, and other legally approved deductions. 

On the other hand the wage fund should not include payments which 
do not constitute renuBieration for perfoimied work but for material use. 
in connection with this, in accordance with the instruction regarding the 
items belonging in the wage fund of 10 January 1053 constituting an 
amendment to Statute No 53 of the Government Presidium in the letter of 
increased supervision of the wage fund in the socialist economy (Monit^ 
polski , NO A-15, position 210), if a man docs work entrusted to him using 
his own equipment and tools or horses, then the wage fund is charged only 
that part of his fee which is considered to be payment for the work he 
performed. The amount paid him however for the use of his equips^nt, 
tools, or horses is not charged to the wage fund. 

The wage fund is charged with all payments for wages discussed 
above regardless of the source of financing and r^rdless of the form 
of vouchor on which It is paid (payroll, bill). 

The wage fund includes all wages for work planned, as well as 
work performed outside the plan. 

fund for a definite period (month, quarter, or year) 
shcmld include all amounts computed due and passed for payment during that 
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period, even though the indebtedness may have pertained to a prior 
period. 

Employees premiums are Included in the wage fund for that month 
during which they were paid. 

jftot all payments made on behalf of the workers of the enterprise 
are Included in the wage fund. 

Not inclixded, for example, are the cost of insuring the workers in 
the social insurance fund in case of illness, disability, unfortunate 
accidents at work, etc which are borne by the enterprise and which are 
computed on an established percentage basis of the pay. This procedure 
is Justified because the worker receives these benefits indirectly and 
not during the report period, but on the occurrence of, for example, 
an accident, and not directly but as, for example, temporary disability 
benefits, etc. The circumstances where these payments are made by 
proxy by the enterprise into the social insurance fund, are not relevant. 

Neither should one include in the wage fund other payments covered 
by the plan for social services, such as the following. 

a. Transportation and board of newly recruited workers as well 
as separation supplements in the coal industry for workers living in 
doss houses. 

b. Refunds for school fees. 

c. Awards to anniversary heroes. 

d. Posthumous discharge payments. 

Payments associated with 'Miners My, Metallurgists Day* and 
'Stokers Day. ' 
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f. Annuities and pensions paid factories. 

g. Value of clothing supply for graduates of vocational training 
schools. 

h. Value of maintenance issued partly or totally free, according 
to binding regulations » as well as the value of nourishment rations issued 
to workers employed in harmful or difficult conditions of work. 

i. Value of clothes issued fully or partly free of charge, 
according to binding regulations. 

Furthermore, the wage f ind does not absorb one-time awards from 
factory or award funds as well as one-time premiums for results achieved 
in work competitions. 

These premiums and awards are accorded for general results attained 
at work according to the decision of the organs in charge of these funds, 
and in case of failure to receive such prizes or awards (for example, in 
connection with the holiday of the Polish Resurrection on 22 July, with 
the International Woman's Day on S March, etc) the worker has no right 
to press his claim through the courts. 

These premiums are of an entirely different nature than the 
premiums paid out periodically according to binding regulations for achiev- 
ing or overreaching planned indices, for example, for the quality of 
production, for savings in materials or fuel, for diminishing idle time, 
for accidentless operation, etc, nonpayment of which entitles the worker 
to legal recourse through the courts, and for this reason these premiums 
as a composite part of the worker's renumeration are entered in the wage 
fund . 

Keitber should the wage fund inoiude payments which are the 
equivalent of expenses paid to workers for work incurred in the service 
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statistics, hetce, according to the division of workers into the 
industrial, not industrial, investment and capital repair, construction 
and assembly and other groups, and within the industrial group into 
laborers, engineering and technical workers, administrative and office 
workers, etc (see Model i/VII). 

In accordance with recorded standards of time payments we dis- 
tinguish the hourly, daily, and monthly wage funds. 

The hourly wage fund covers all payments concerning the actually 
worked hours during the period under study (for example, a month) under 
conditions of a normal day's work. 

Specifically the hourly wage fund includes time work payments 
depending upon the actual hour worked, piecework pay including piecework 
system incentive pay and piecework surplus pay, and miscellaneous other 
payments connected with time actually worked or work actually performed, 
with the exception of extra pay for overtime or holidays, but with the 
inclusion of the straight pay for worh done in those hours, the extras paid 
for worh in the second and following shifts, extras for working in h.nsfui 
or difficult conditions, extras for Intraplant training, for leadership 

of brigades, for rejects not the worker’s fault, and other premiums paid on 
the basis of binding regulations. 

The daily wage fund comprises all payments of the hourly wage 
fund as well as payments for time not worked during the period under 
study Which arc included in the worked man-days, m particular the dally 
•age fund over and above the hourly wage fund includes payments tor 
current (intrashift, idle man-hours, for interruptions in the work of feeding 
-others, for man-hours omitted as a result of performing social and state 
duties, as well as extra premiums for overtliw or holiday pay. etc. 
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Serial Ntimber 


MODEL 1/VII. WAGE FUND IN THOUSAND ZLOTYS* 


Including Fundamental Wages 


Ztoaization 

1 2 3 4 5 6 7 

, 1 Total 

M 

^ ' 2 Including laborers 

I 

3 Industrial group 

(iteas 5+7 to 11) 

4 including in byproducts 

5 Laborers 

6 Including pemanent 

7 Engineering and 

technical workers 

8 Administrative and 

office workers 

9 Maintainance workers 






280 



12 3456 7 89 10 

10 Guar«ls 

11 Students 

12 Hoa Industrial group 

Total 

13 Construction and installation 

inveatuient and capital 
repair workers 

Group total 

14 

^Carried to one decimal place. 
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The monthly wmge fund con^rlses the entirety of the wage fund 
paid to workers, hence all payments of the daily fund as well as pay- 
ments for whole-day stoppages, payment for omitted time for performing 
social and state duties, payment for vacations, value of allotments, 
unifonns and ccnmnunity services, pay of workers delegated to school and 
remaining on the payroll of the enterprise, bonuses for length of service, 
etc. 

As is to be seen from the above definitions, the hourly wage 
fund contains only those components which constitute payment for actual 
work performed under conditions of a normal day’s work (normal shift). 
However those components of the wages which do not meet these 2 characteri- 
zations, that is, which constitute payment for work not performed, or 
which constitute payment for work actually performed but not within con- 
ditions of the noreial day (overtime and holiday premium) do not enter 
into the composition of the daily wage fund. 

The daily wage fund is always larger than the hourly wage fund 
since it also includes pay for work performed but not under conditions 
of the normal workday, as well as pay for work not performed, that is, 
for csaitted man-hours, but within the scope of a aormal day’s work. The 
daily wage fund therefore includes all components of the daily wage fund 
aadwering the 2 requirements listed above but not only one or the other 
of them . 

The monthly wage fund also comprises those payments which do not 
meet either of the 2 above requirements and concern the time (man-days) 
spent by the workers outside the enterprise. 

On the basis of data concerning the magnitudes of the various 
wage funds, the level and dynamics of the average pay is computed. 
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A cony^arison of the sizes of the various wagre funds and the 
margin between them in a way characterizes the degree of utilization 
of the work force supply and the organization of work In a given enter- 
prise. 

Components of the wage fund are also grouped according to die system 
of pay» or according to the accepted forms for compensating the workers 
for their work. 

We mentioned before that one of the main tasks of wage statistics 
is the study of what portion of the total fund is paid by the various 
pay systems and the study of the dynamics of the piecework system of pay 
In the various branches of industry. 

The portion of each pay system in the total wage fund can be 
computed by various methods. The portion can first of all be established 
by means of the number of workers paid by the various pay systems. For 
example » an enterprise employs 1,000 workers. Of these 800 workers get 
paid on a piecework basis and 200 on a timework basis. The portion on the 
piecework payroll is 80%. 

The application of this method encounters nminy difficulties in 
practice since one worker frequently received his pay on a piecework basis, 
part of the month and part on a timework basis. 

Another way to get the degree of distribution is to compute the 
time (in man-hours or man-days) for which piecework was paid in relation 
to the total worktlme paid all workers in the enterprise. 

Both B»tho<l8 of coigiutatlon show the degree of acceptance of both 
systSBis among the workel^s. 
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There is still a third method, which consists of computing 
the portions from data regarding the amounts paid by each pay system. 
This method however does not give the degree of spread of the 2 systems 
among th© workers and the extent of piecework spread, since piecework 
is paid at an essentially higher rate than time work, and using this 
system of determination is bound to result in a distorted and artifical- 
ly increased proportion for piecework labor. 

In the field of popularization and acceptance of piecework pay 
industry faces grave tasks. That this system is still insufficiently 
accepted in industry witness the data given below for the Soviet Union 
and for the Polish people *s Republic. 


PIECEWORK SYSTEM IN INDUSTRY* IN PERCENTAGES 


Branches of Industry 

USSR 

PPR 


In 193S 

In March 1952 

Coal industry 

S2.I 

45.9 

Metallurgical industry 

74.9 

58.4 

Bfachinery industry 

71.2 

59.9 

Cotton industry 

71.3 

58.5 

♦See mm Drogl, No 6/36, 1952, 

page 156. 


3. The control and Analysis of 

wage Fund 

Quota Fulfillment 


In accordance with resolutions of the Government Presidium of 
10 January 1053, No 63 for strengthening the control of the wage fund in 
the socialist economy and No 54 for bank control of government and col- 
lective industrial enterprises, trade, and service pay charged to the 
economic account CJiis^^4r Polski , NO A-15, 1953, position 210 and 211), 
factories and plants are required3 to suln&lt to the bank controlling their 
activity quarterly reports approved by their siq;>ervi8ory units regarding 
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thair wage fund with a division into monthly plans for their wage fund. 

A change in the plan may be made only with the authorization of the 
Government Presidium which may establish now bases for renuiseration 
or with the authorization of the proper minister in cases of change 
in production problems or changes in the number of ^aployed. 

Industrial entez*prises draw up monthly reports on wage fund 
plan fulfillment. The comparison of the data regarding the planned size 
of the wage fund with the actual expenditures during the period under 
study gives the absolute excess or saving in the planned wage fund. If, 
for example, the planned wage fluid called for 100,000 zlotys and the 
actual expenditures were only 90,000 zlotys, an absolute savings of 
10,000 zlotys was achieved. 

It may however turn out that the absolute savings are purely 
illusory, since the enterprise may not have fulfilled its production quota. 
Let us assume though that the production quota for the given enterprise 
was 500,000 zlotys but that it actually produced only 400,000 zlotys' 
worth, in other words, that it completed its quota only by 80%. Correcting 
the wage fund quota by the quota fulfillment correction coefficient, we 
obtain the corrected wage fund plan of a value of 100,000x0.8 = 80,000 
zlotys. Ccrntparing now the corrected planned figure against the actual 
expenditures we get a relative overfulfillment of the wage fund quota of 
10,000 zlotys. In a similar manner the relative savings in the wage fund 
plan can be determined. 

The index of the relative savings or of the relative overfulfill- 
Bent of the wage fund plan is computed according to the formula x^?x ^ ^ 

where x, is the actual wage fund, 

Xq is the planned wage fund, 

is the value of accomplished production, and 
^ is the value of planned production. 
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Rewriting the aSK>ve formula we obtain : 

*o«il •?! Qo 

This means that the index of relative savings or overfulf ilXmect 
of the wage fund plan essentially shows the changes which occurred in the 
ratio between the wage fund and the value of production <x*S’Q)» or in the 
percentage portion of the wage fund in the total value of production. 

We obtain a similar result if we divide the index of the average 
wage plan fulfillment by the index of the average productivity (v) plan 
fulfillment, since in this case both the numerator, wage fund (x), as well 
as the denominator, production CQ)> are divided by one and the same figure, 
namely the average number of CTiployed during the period under study (T) . 

Example ; 


Serial 


Plan 

Fulillment 

No 

Itemization 



1 

Value of production 

200,000 

300,000 

2 

Wage fund *x * 

80,000 

108,000 

3 

Average number of employed (T> 

100 

120 

4 

Average productivity ’v = ^ * 

2,000 

2,500 

5. 

Average wage 'S = 

T 

800 

900 


In the above example the coefficient of the production plan ful- 
fillment equals 300, 0004200, 000=:!. 5. The corrected planned wage fund 
equals 80,000x1.5 » 120,000. The gained savings in the expenditures of 
the wage fund amounts to; 

120,000-108,000 12,0CH). 

or 10% in relation to the corrected planned wage £iind, 
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108. OOP ^ 30^ 

120,000 

A similar result will be obtained if the index of the average 

wage plan fulfillment x 100 = 112.5%) is divided by the index 

of the average productivity plan fulfillment x 100 = 125%) 

2 3 OOO 

112.5t 125 = 0.90 or 90%, 

The described methods of analyzing wage fund plan fulfillment do 
not always give a correct picture of the truly achieved savings or the 
actual o verf ulfi Ilmen t of the wage fund quota, for the value of this 
index is also affected by changes in the percentage part of carried-over 
value in the total value of production as well as all shifts in the 
structure of the planned variety of production. 

For example, let us assume that an enterprise planned the production 
of 1,000 cotton shirts at 100 zlotys per shirt or a total value of planned 
production of 100,000 zlotys. The wage fund was planned at 30,000 zlotys 
on the assumption that the making of each shirt costs 30 zlotys. X,©t us 
now assume that the enterprise failed to obtain the proper kind of cotton 
cloth and purchased silk shirting of which 1,000 shirts were made at a 
selling cost of 200 zlotys per shirt. The value of the accomplished 
production was therefore 200,000 zlotys and the actual wage fund expendi- 
tures amounted to 45,000 zlotys. Computing the relative quota fulfillment 

of the wage fund according to the formula we get an apparent 

Qo 

relative savings of the wage fund by the enterprise of 100%-75%«25% 
<45,000*30,000 = 45,000*60,000 - 75%). 

Actually the enterprise effected no savings but on the contrary 
overran the planned wage fund by 50%. m the described situation there is 
no justification for correct!]^ the planned fund by the coefficient of the 
produeti^ quota fulfillment since the increased value of the accosplished 
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production as agralnst the planned production was caused solely by 
the increase in the carried over value (replaoeraent of cotton with 
silk>. 

On the other hand shifts in the variety structure of production 
have a definite effect on the aiagnltude of the index of relative wage 
fund plan fulfillment. It is due to the fact that the percentage 
portion of wages in the production value of particular items varies. 

In other words various articles have a different ”work«»consumption, ” and the 
shifts in the percentage structure of the production variety affect in 
turn the size of the index of relative wage fund fulfillment which re- 
flects changes occurring between the wage fund and the value of production. 

The effect of changes in the structure of the variety of production 
of varying ^’work-consumption*’ on the wage fund fulfillment is illustrated 
in the following exaxt^le. 

(See example on Page 288) 

As is seen from the above example, the entezprise gained a relative 
savings in the wage fund of 45,000—2,808=42,192 zlotys when we cis 5 ^ute it 
on the basis of data concerning the production quota fulfillment and 
w^e fumi for each article separately. However when we correct the total 
planned wage fund for all items (that is, 194,000 slotys) by the coefficient 
of total production quota fulfillment (that is, = 1.1) we obtain 

a corrected wage fund of 194,000x1.1=213,400 zlotys. €k»Bq>aring the 
corrected total wage fund with the actually expended one (that is, 214, 0(K} 
®^®tysj will reveal that the enterprise did not have any relative savings 
but on the contrary overfulfilled the planned and corrected wage fund by 
214,000-213,400 = LOO zlotys. 
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EXAMPLE OF EFFECT OP CHAHGES IN THE VARIETY STRIK3TURB OP PIKM)IJCTION 


OK THE WAGE FUND PLAN PDLFILLMEHT 


Products 

Value of 

Production 

in Zlotys 

Wage Fund in Zlotys 


savings Overfulfillaent 

Total 


Plan Fulfillsent 

%Plan 

Plan 

Corrected for % 

Fulfilliaent 

C > {-) 

savings (+) 




fulfillittent 


production plan 



or ove;ir- 






fulfillment 



fulflll- 









oent (“ ) 

1 

2 

3 

4 

5 

6 

7 

8 9 

10 

A 

200,000 

160,000 

80 

20,000 

16,000 

16,000 

-2,000 


i ® 

500,000 

750,000 

150 

150,000 

225,000 

180,000 

+45,000 


1 c 

300,000 

190,000 

63.3 

24,000 

15,000 

16,000 

- 608 


Total 

1,000,000 

1,100,000 

110 

194,000 

256,192 

214,000 

+45,000 -2,808 

+45,000 


49,192 

I 
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It la true that the enterprise achieved a relative savings of 
42,192 zlotys In the wage fund as is shown in the above computation 
conducted separately for each product, it is necessary however to keep 
in mind the fact that into the composition of the total value of pro- 
duction enter articles of varying ’ ‘wage- cons umpti on, *' namely that for 
each 100 zlotys of product '’A’’ 10 zlotys of wage fund should be expended 
according to plan, for product ”b'’ 30 zlotys, and for product ”c” only 
8 zlotys. The above example shows that while an overall 10% overfulflll- 
ment of production was achieved the quota for low wage absorbing products 
was underfulfilled whereas the quota for the most wage absorbing product 
was markedly overfulfilled. In this connection there occurred even 
an increase in the percentage portion of wages in relation to the total 

production value as compared with the plan from 19.40% x 100) to 

^ ' 1 , 000,000 

^" “ ooFioo * despite the fact that the percentage portion of 

wages of product ’’B," playing the greatest part in the total value of 

production, to the total value of this product fell from 30% (— x 

'500,000 

100) to 24% <i22l2^ X 100). The index of relative wage quota fulfillment 
computed for the total value of production and total wage fund shows, in the 
given example, changes in the wage absorption of the various products as 
well as changes in the structure of the variety of achieved production as 
co]iq>ared with the planned one. 

In computing the collective index of relative wage fund quota ful- 
fillment for all enterprises within the Jurisdiction of one central ad- 
ministration or for all departments within one enterprise, one should 
also keep in mind the effect of changes of production structure on the 
magnitude of this index. The manner of coiiq[>uting the wage fund quota ful- 
fillment index for several enterprises is illustrated in the example 
given below. 
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Example; (in thousand zlotys) 

Plans Valuation of Production 
Plan Fulfillment 


Wage Fund 

Plan Fulfillment 


Savings (-) 
or 

Overfulfill- 
ment (+) 


No 1 

2,000 

2,500 

800 

900 

-100 

No 2 

3,000 

2,500 

600 

550 

+50.02 

Total 

5,000 

5,000 

1,400 

1,450 

-49.98 


In the above example, the relative savings or overfulfi Ilmen t of the 
wage fund quota was computed in the following manner. The actual expended 
wage fund was compared with the planned one, corrected for the coefficient 
of production quota fulfillment for each plant separately. Thus plant No 1 
achieved a savings of 100,000 zlotys: 

900 - (80o|^- 5^> = 900- (800x1.25)= 900-1,000 = -100,000 zlotys 
and plant No 2 overfulfilled its wage fund quota by 50,020 zlotys; 

2,500 

550- (OOO^ Q - QQ = 500- (600x0. 8333) = 550-449.80 = +50.020 zlotys < 
and Jointly for both plants a relative savings of 49,980 zlotys was achieved; 
-<100,000 thousand zlotys) +<50, 020 zlotys) = 49.980 zlotys. 


An entirely different result will be obtained if we cos^>ute the 
index of relative wage fund quota fulfillment Jointly for both plants and 
not for each one separately. This method will show a joint overfiiifi Ilmen t 
of the wage fund quota of 50,000 zlotys, since the coefficient of production 
quota fulfillment equals 1 and in view of this the relative wage 

fund overfulfillment of 50,000 zlotys remains unchanged. 

Actually in the given example a relative savings of 49,980 zlotys 
was achieved in the total wage fund fu3:fillaent quota. The apparent relative 
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over fulfillment In computing the index for both plants Jointly is 

a result of shifts in the structure of production. The portion of 

plant No 2 in the overall production fell from 60% planned to 50% 

accomplished production whereas the portion of plant No 1 it rose from 

40% to 50% and the *Vage absorption'' for the production value of this 

plant was relatively higher than the "wage absorption" for plant No 2 , 

since it amounted to, according to the plan, to 40% <5 2 9 ., ^ x 100), 

QUO 

whereas in plant No 2 it amoianted to only 20% x 100). 

The magnitude of the index of relative wage fund quota fulfillment 
is also affected by the percentage portion of the various pay systems in 
the total wage fund. As is known, workers doing nonnormed work and paid 
on timework basis (daily, monthly) receive a steady wage regardless of 
the degree of the production quota fulfillment in the enterprise in which 
they are employed. Since the size of their payroll is constant it is 
clear that the relative portion of their pay in the total wage fund 
diminishes when the enterprise overfulfills its production quota and the 
corrected planned wage fund increases. On the other hand, when the enter-* 
prise underfulfills its production quota and the corrected planned wage 
fund quota decreases, the relative portion of their pay in the total wage 
fund increases. 

(See Example on Page 292) 

In the above example the total wages paid pieceworkers increased 
in January as compared to the plan from 45,000 to 52,650 alotys corres- 
ponding to the production quota fulfillment coefficient (1.17), whereas the 
total wages paid to time workers by the day remained at 15,000 zlotys. In 
view of the fact that the correction of the wage fund by the production quota 
fulfillment coefficient pertains to the whole of the wage fund, it is 
indeed true that in this case the enterpriee may show a relative savings 
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292 



Sxaapl.«4*j 


Mimtlui 

Wf^^e Fund Plan 

% 

Wage Fund Fulfillment 

Corrected 

Savings (-) 


Total 

Piecework 

Daily Wage 

Production 

Total Piecework Daily Wage 

wage 

Overfulfill' 





quota 


fund 

ment (4) 





fulfillment 




January 

60»000 

45,000 

15,000 

117 

87,650 52,650 15,000 

70,200 

-2,250 

fabruai^ 

60,000 

45,000 

15,000 

75 

48,750 33,750 15,000 

45,000 

+3,750 

*Kukul«irlca« X. 

L., and 

Rubin, M. A. 

, Planowanie 

i anallza wskaznlkow pracy [Planning and Analysis of 

Work Indices], 

1950, 


Polskle wydawnlctwa Gospodarcze, pages 212-213. 
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of the wage fund fulfillsient . The opposite happened in February when 
the enterprise did not fulfill its production quota. This had to cause 
a relative overfulfil Intent of the wage fund quota because of the unchanged^ 
in relation to the plan, pay to workers paid by the day. 

In order to eliminate partially the influence of changes in the 
proportion of payments made by the various pay systems in the total 
wage fund on the index of relative quota fulfillment of the wage fund, 
it is necessary to analyze this fulfillment on the basis of the submitted 
statistical reports separately for the subgroups of laborers and separately 
for the other groups whose work is primarily not done in piecework (for 
example, maintalnance workers, guards). 

It is not always necessary to analyze the wage fund quota ful- 
fillment in conjunction with the production quota fulfillment of a given 
enterprise since in some branches of industry wage fund expenditures 
continue even in periods when production is not going on for example during 
the spring and summer in the sugar industry when machinery and equipment 
repairs are going on and the sugar mill does not produce ai^ar. in such 
cases it is necessary to analyze the wage fund quota fulfillment in con- 
junction with the employment and worktime quota fulfillment. 

After establishing the fact of the relative overfulf illment of the 
wage fund quota <or the achievement of the relative savings) it is essential 
to bring to light the reasons that caused it. Generally speaking, wage 
fund quota underfulfil Iraent may be caused by changes In the planned average 
niamber of eiflployees or in the planned average wage or in both, since the 
wage fund is the product of the number of employed by the average wage 
and changes in these factors cause a change in the magBitude of the wi^e 
fund. Denoting the wage fund with '’XV the average wage by and the 
average number of employees by **T, ” we may write the equation for the 

1 
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plBimed wage fund as actual wage fund as 

By Beans of the so-called method of chain substitutions we can 
confute separately the influence of each of these factors on the change 
in the magnitude of the wage fund while keeping the second factor constant. 
On this basis the effect of the change in the ave 2 *age wage on the magni- 
tude of the wage fund is computed from the foinmla 


the effect of a change in the number of employed from 


and the effect of a change in both factors from 


(Si-Sq) (Ti-Tq) 


Bxample : 


Xt^isation 


Fulfillment 


Fulfillment 


Average number of ecoployees T 
Average pay of one worker S 


Total wage fund X 


40,000 


54,000 


A change in the number of enq^loyees only, with a constant average 
pay, results in an increase in the wage fund of: 


800»60 , 48,000 „ X.8 or iaO». or u increue ot SOU. 

800zS0 40,000 

A change in the average pay only, with the nuidier of ei^loyees 


cMistant, resulted in an increase in the wage fund of: 


Sanitized Copy Approved for Release 2010/08/10 : CIA-RDP81-01043R000700230006-9 




Sanitized Copy Approved for Release 2010/08/10 : CIA-RDP81-01043R000700230006-9 


- 1.125 or 112.5% or an increase ot 12.5%. 

800x50 40,000 

A simultaneous cliange in both factors caused a further increase 
in the wa^e fund of 1,000 xlotys : (60-50) (900-800) or 2,5% xlOO) , 

and the wa^re fund increased altogether by 35% ( 20 %+ 12 . 5 % 4 ^ 2 . 5 %), 

In further analyzing the causes responsible for changes in the 
wage fund as compared to either the planned wage fund or a wage fund for 
a prior period, it is also necessary to explain the factors which caused 
the increase In the average pay. The average pay is affected by changes 
in the structure of employment (change in the average category grade), 
which can be studied among other ways by means of the reduction method 
discussed later, as well as by changes in the amount of remuneration. 

In particular these changes may be caused by the change in the wage fund 
structure, especially in such components as premiums for overtime and 
holiday work, idle time pay, pay differential for low-rate work to high- 
rate employees, etc. In this connection there arises the need to sttxly 
the percentage share of each of these components in the total wage fund 
durii^ various obsez*ved periods or in various enterprises where wage 
fund quota fulfillment is being stixlied. This matter should be given 
special attention since the relative growth of the above-mentioned factors 
indicates a decline in the work organization of the enterprise. 

In comparing the actual and planned wage funds it should be borne 
in mind that the planned fund contains bonuses for fulfilling azxi over- 
fulfilling quotas. Therefore it is necessary in cases of production 
quota underfulf illments to deduct such bonuses from the planned wage 
fund when analyzing the relative wage fund quota fulfillaeat in order 
to obtain fall ccmqiarabllity between the actual and planned funds 


to avoid the danger of obtaining a^arently favorable indices of relative 
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wage fund quota fulfillment when actually the corrected wage fund quota 
was exceeded. 

SulB3!lai^l^ing the above considerations on the subject of the 
methods of analyzing wage fund plan fulfillments, it should be stated 
that such analysis should be made in conjunction with an analysis of the 
production quota fulfillment according to value and with due consideration 
given to shifts in the variety structure and the gross volume of production. 

Analysis should be made separately for wage funds of various 
groups of employees in con unction with an analysis of their average 
pay. 

4 . wage Dynamics 

Comparison between the wage fund of a studied period and one 
for a basic period does not afford a picture of the dynamics of wages, as 
can be seen from the following example. 

For example let us assume that an enterprise employed 80 workers 
during January and that their wages averaged 800 zlotys monthly. The 
total wage fund for January amounted therefore to 80x800 = 64,000 zlotys. 
As a result of mechanization of labor consuming operations the average 
number of workers decreased to 50 during February (SO workers having 
transferred to another enterprise). The average wage per worker 
in February to 1,000 zlotys. The total wage fund for February therefore 
amounted to 50x1,000 » 5,000 zlotys. The index of the dynamics of the 
wage fund maounts to x 100 * 78.12%, but the index of the dynamics 

of average wage amounts to x 100 » 125%. The dynamics of wages can 

hp characterized only by cosqiaring only the average wage and not the total 
a^e fund for several periods. 
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The average wage for a given period is obtained by dividing the 
total wage fund either by the average nunber of employees for that period 
or by the time worked by them during that period. This c<H^utation can 
be represented by the equation: 



where S is the average wage, 

X is the wage fund, and 

T is the average ninaber of employees or time worked by them. 

Depending on the kind of wage fund, we distinguish the hourly, 
dally, or monthly average wage. 

The daily average wage is computed by dividing the hourly wage fund 
by the number of worked man-hours. Since the hourly wage fund contains 
only those Items which are essentially in payment for work performed 
during the regular day, the average hourly wage represents the pay level 
for the net work. 

Similarly, we ccnnpute the daily average wage by dividing the 
daily wage fund by the number of worked man-days. 

The monthly average wage is computed by dividing the monthly wage 
fund by the average number of workers. 

The index of the dynamics of average pay is computed by dividing 
the average pay level for the period under study by the average pay level 
for the basic period according to the equation: 



or, since X » ST according to: 
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sub 1 indicating the period under study^ and sub o indicating the 
basic period. 

The con^arlson of the hourly, daily, and monthly average pay 
dynamics indices shows the progress made by the enterprise in the 
worktime utilization. If the index of the dynamics of the average 
hoarly wage exceeds that of the average daily wage it means that work 
time in the enterprise has improved by comparison with the basic period 
and that the organization of work in it has improved. Since the average 
daily wage also included pay for hours during the day on which work was 
not performed, the lower index of the dynamics of the average daily wage 
compared to that for the hourly wage indicates lesser expenditures for 
work not performed during the period under study by comparison with the 
basic period. Similar conclusions are reached when the index of the 
dynamics of the average hourly wage exceeds that of the average monthly 
wage. 

The e<iuation given above for computing the index of the dynamics 
of the average wage pertains to the d 3 maiaics of a situation with a variable 
structure. The size of the index however is affected not only by the 
changes in the level of average pay but also by changes in the structure 
of the workers* occupations in the period under study from that during 
the basic period. 

In the example given below the actual individual earnings of 
specific groups of workers were higher during February than during January 
whereas the average wage of all workers fell below that one for January. 
The apparent decreMe of the average wage level was due to changes in the 
structure of the phenomenoa under sttidy. The portion of the highest paid 
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I HQ 

mechanics fell from — - x 100 « 35.71% to 30 x 100 » 10,71% whereas the 
280 230 

portion of the lowest paid smiths increased in the total number of workers 


80 

firom 'gipXlOO 

28.57% to i5i2*100 = 
280 

53,67%. 





Bxa!q>le: 








Workers* Groups 

Number 

of Workers 

Wage 

Fund 

Average Wage 

Dynamics 

by occupation 

January 

February 

January 

February 

January 

February 

index in 5 








Col 7x100 








Col 6 

Mechanics 

100 

30 

150, 000 

54,000 

1,500 

1,800 

120 

Pltmibers 

100 

100 

100,000 

120,000 

1,000 

1,200 

120 

Smiths 

80 

150 

64,000 

135,000 

800 

90G 

112.5 

Total 

280 

2S0 

314,000 

309,000 

1,121.43 

1,103.57 98.4 


It is therefore necessary to distinguish between the Index of the 
average indivldixal earnings from the index of average wage. Tixo level of 
the average indlvldiaal earnings describes the magnitude of the actual 
average earnings of the worker whereas the level of average wage describes 
both the average remuneraticn for worktime as well as the structure of the 
wage fund with respect to the portions of the various groups of workers 
who differ in their individual earnings levels. The index of the dynamics 
of earnings equals the index of the dynamics of the average wage only when 
it concerns s uniform classification grade of workers. Otherwise these 
indices vary. 

In order to eliminate the effect of changes in the occupation 
structure on the index of the dynamics of average wage or, in order to 
obtain a mean index of the dynamics of the average individual earnings, 
it is necessary to confute the aggregate index at constant structure 
acooanllng to the equation 
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1 Vi 

In our eaumple the Index of dynamics of the averag:e wage at constant 
structure amounts to 


300,000 X 100 

<1,506x30)+ (1 , OOQxlOO) + <800x150) 


309,000 s 100 

45, 000+100, 000+120, 000 


265, OOO 


X 100 = 116.8%. 


Because the magnitude of the index of the dynamics of the average wage 
at variable structure is affected both by the change in the average individual 
earnings and the change in structure of occupations, it is possible to 
compute the effect of the structure change on this index by dividing it by 
the mean index of average individual earnings, in our example this effect 


amounts to 


98.4%4il6.8% == 84.24%. 

The mean index of the dynamics of average wage at constant structure can 
also be confuted by means of the arithmetic mean of the weighted index at 
constant structure according to the equation 


In our example the arithmetic mean index of the dynamics of the average 


wage at constant structure equals 

(120x45, Q0Q)+ <120x100, 000)+ <112 . 5x120, OOP) = 30,900,000 


45 , 000+100, 000+120,000 


265,000 


= 116.8%, 


in other words, identical with the result obtained for the aggregate index 
at c<»i8taBt structure. 

In national eccmomic plans and In statistical reporting the indices 
of the dynamics of the average wage are c^»uted as indices with variable 
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Structure. These indices indicate the increase in the level of the 
average pay^^trhich results frora both the increase in remuneration and the 
increase in the average category grading of the workers ensuing their 
increased occupational skill. 

The indices of the dynamics of average wage at constant structure 
(aggregate or weighted arithmetic mean) are computed when tlie necessity 
arises to study the dynamics of remuneration for work while eliminating 
the effect of changes in the structure of the grading of the workers. 
Similar computations can be made by means of the so-called reduction method, 
or by the running of an actual average remuneration to the wage scale of 
the first category grade by means of the average coefficient of grading. 

For example let us assume that in January the average remuaaration 
of a worker for one man-hour of work amounted to 4.50 zlotys and that the 
average grading coefficient was 1.8. In February the average renumeration 
of a worker for one man-hour of work was 6.00 zlotys with the average grad- 
ing coefficient rising simultaneously to 2.4. Sines the grading coefficient 
defines how many times the given remuneration is higher than the wage scale 
of grade I category, it is necessary, in order to reduce the actual avenge 
pay of the worker to the scale of grade I category, to divide the actual 
average pay of the worker by the average giving coefficient. On the basis 
of the data given above we can co^ute that the wage scale of grade 1 
category was: 

in January 4.50fl,8 = 2.50 zlotys, and 

in Febmiary 6.0(H2.4 = 2.50 zlot 3 rs. 

We therefore eoaclude that the level of pay in February did not 
change by oooparison with January ard that the growth in the average 
reanmeration of a worker per aan-hour by 33% a lOO * 133%} was 
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exclusively the result of changes in the structure of enployment 
and in the raising of the grades of the workers as reflected in the 
growth of the average grading coefficient from X.8 to 2.4 or hy the 
very same 33% ® 133%)* 

One should enq^hasize the fact that in studies employing the 
reduction method one should deduct from the wage fund those components 
which do not enter into the wage scale and do not change proportionally 
with the grading coefficient. 

The reduction method can be applied to a very limited extent. 

The average grading coefficient can be computed only in relation to 
workers covered by the same scale of wages and therefore the study of the 
dynamics of the average wage by means of the reduction method can be used 
only In relation to workers covered by the sao^ scale of wages . 

In analyzing the dynamics of wages on the basis of the dynamics of 
the average wage it is necessary to take into consideration the phenomenon 
of dispersion, or the scattering of the differences between the pays of 
specific workers from the average. As is known, may be considerable 

differences for the same average wage in the margin of the individual pays* 
If for example in one enterprise the wages amoimted to 800, 1,000, and 
1,200, in the second to 200, 1,000, and 1,800, and in the third to 200, 400, 
and 2,400 zlotys, the average wage in each of these enterprises amounted 
to 1,000 zlotys (800+1,000+1,2004-3 , 200+1,000+1,80043, 200+400+2,400+3) 
despite the wide disparity in the margin between the individual wages and 
in the degree of deviation of the individual pay from the average in each 
enterprise. In this connection it is necessary in analyzing the dyimmics 
of the average pay to study also the dynamics of the coefficient of per-- 
centage deviati^m from the standard (mean). 
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phenonenoa of vase dleporslfm can also be scanned to a 
certain degree fron the grouping of the average pays according to 
their sine, in statistical reporting, the study of earnings by classes 
and by division into basic subgroups of vozisers was conducted in 1953 
on the basis of a report form on the model of 2/yn, 
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MODEL 2/ VI I. EARNINGS 


SttrlAl Qroma Bftrnings in Laborers 

Ho March 1953 In Number Gross pay 

slotys of 

workers slotys 

1 2 3 4 

1 to 400 inclusive 

2 over 400 to 600 same 

3 over 600 to 800 same 

4 over 800 to 1,000 same 

5 over 1,000 to 1,400 same 

6 over 1,400 to 1,800 same 

7 over 1,800 to 2,200 same 

8 over 2,200 to 2,600 same 

9 over 2,600 


Engineering and Technical 
workers 

Number of Gross pay in 


workers 

5 


slotys 

6 


Administrative and Office 
workers 


Other Workers 


Number of 
workers 
7 


Gross pay in Number of Gr<MS pay in 
zlotys workers zlotys 

8 9 10 


10 Total (items 1-9) 
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Of pairtlcular InportAiice is the study of differentiation in eaminps 
by sex and by age in capitalist countries. 

In the Poland of large landowners and capitalists the average earnings 
of feaale workers were considerably lower than those of male workers and 
this factor explains, asiong other things, the large scale eiia»loyBent 
of women in some branches of industry ► Table 1/VI I shows the earnings 

of women as coflH>ared with those of men in 1934. 

TABLE 1/VU 

Kind of Manufacture Average hourly ^urly earnings Women per 100 

earnings of of women in per- eiiq[>loyee8 

women in zlotys centage ratio 


to those of men 


[1] 

[2] 

[3] 

[4} 

Total manufacturing industry 

0.50 

70 

33 

Including : 

Hatch factories 

0.63 

68 

63 

Spinning and weavii^ 

0.56 

75 

55 

Machine industry 

0.55 

59 

2 

Machined footwear factories 

0.49 

58 

43 

Printing plants 

0.47 

35 

32 

Clothing industry 

0.40 

57 

71 

Bakeries 

0.35 

41 

14 

Cemrat works 

0.32 

42 

5 

Sugar mills 

0,27 

47 

6 

Glass works 

0.24 

45 

22 

Saw mills 

0.20 

57 

6 

a. Kccludiag womm ^i^loyed seasonally during semacfi. 

Source: Statystjdca pmey, Boeaaik ZIT, Mo 1, 1936, Warsaw, 

page 26. 
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VIXI. STATISTICS OF D0RABLB MBAKS 


1. Th9 General Concept of the Stetletics of Durable Means 


J. Kantor 


Means of perfonnance are divided » as is known» into means of 
labor and objects of labor. 


Means of labor participate in the production process durinir a 
long period of time« consusiing themselves gradually, and transfer the 
value which lies within them to the produced articles. Means of labor 
do not enter into the matter which they helped to produce. They merely 
transfer to it that portion of their value which was used up in its produc- 


Means of labor include, first of all, the durable means such as 
production machines, technical equipment, means of transportation, etc. 

They also include buildings and special structures which, despite the 
fact that they do not directly participate in the production process, are 
essential to it. 

'^Besides the objects,” says Marx, ’*which work uses to act on the 
objects of labor, thereby becoming the carriers of this activity, the 
process of work includes among its means, taken in the broader sense of 
the word, all object ccmditions which are needed to make the process 
possible. They are not directly a part of it, but without them the pro- 
cess cannot take place at all or cannot take place efficiently** (Marx, K., 
Kapital , Vol I, 1951, Kslaaka 1 wiedsa, page 191). 

Means of labor are not only those objects which directly or Indirectly 
participate in the production process. Begarding that, "whether the given 
utilitarian value will iqipear In the raw material, in the means of labor, 
or in the product depends completely and exeluaively on its defined function 
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in th© work process, on the part which it plays in it, and these 
definitions cbangealong with changes in that part” (Ibid. , page 193). 

One does not include in the durable means for example finishing Mchine 
produced by the industrial plant if it is ea 3 rmarked for sale, since it 
does not participate in th© production process of the plant, but this 
same machine if installed in the plant and used in the production pro- 
cess is inclixied in the durable laeans. 

Similarly buildings and facilities of industrial plants which 
were completed but not as yet turned to use are not included in the 
durable means. They constitute a product of the construction enterprises 
just as the finishing machine produced in the industrial enterprise 
constitutes a product of the machine industry. 

The listing of the product as a durable means is decided only and 
exclusively by its participation in the production process. 

Not all means of work however which serve to produce are considered 
durable means. One of the properties characterizing durable means is the 
relatively long period in which it serves in the Industrial process. 

Neither are means of saalX value considered durable, even though their 
duration may be long. To this type of means of work belong sense tools, 
such as drills, cutters, saws, files, chisels, measuring instruments, etc. 

The inclusion of these and similar items among th© durable means would con- 
siderably complicate the records of durable aean% placing them in line 
with buildings, machines, technlcsil equlfmient, etc. 

In planning practice, means of labor not exceeding 300 zlotys in 
value or which are iised in the production process within a year are 
not included am^mg dunble aeaiis. They are included in the lesser value 
and short term inventories Caee chapter on **Statistics of Baterial Supplies**). 
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2. CX»gslflcatiOB of Parable Memas 

Durable aea&s of iadus trial plants consist of a great many means 
and tools of production differing in purpose, length of use, etc. 

This variety of durable means necessitates their classification 
into defined groups and categories. Criteria for the division include 
production and technological purposes of their use, degree of participation 
in the industrial process, durability of function, etc. 

By use designation durable means in an industrial ente 2 i>rise are 
dividediinto 2 groups, (1) industrial durable means and (2) nonindustrial 
durable means. 

To the first group belong all joeans of (industrial) production 
which serve the activity of the industrial plant in the fields of 
(a) production, <b) general administration, (c> storing, and (d) selling. 

To the second group belong durable means associated with (a) social 
activity, <b> housing management, (c> farming management, and (d) other 
nonindustrial activity fdi visions of workers' supplies). 

The separaticm of nonindustrial duxmble means into a separate group 
is practically and economically advantageous in industry, since consumption 
of nonindustrial meajHS does not increase the overall costs of production 
iu the Industrial plant. 

Industrial durable means are further divided according to their 
production and technical deslg^nation depending tqidi the ecmcrete functions 
which they fulfill in the prediction process into the following gnmqis: 

(a) buildings, <b) special stmetures and ground facilities, (c) power 
producing amd driving machines and equipsent, <d) traaanlttl^ equipment, 

<e) production naohines and apparatus, Cf> noanw of transportation, Cg) pro-> 
ductlon instruments and tools, and <h) management and office furniture and 
fixtures . 
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In the ''buildings*' group ere included buildings end ell structures 
which house the production process, basic es well as auxiliary end by- 
producticm. Also included here ere buildings serving the production pro- 
cess Indirectly such as sidiainistrative end management buildings, ware- 
houses, fire and industrial guardhouses, supervisory buildings, etc, j^lld- 
ings include all sheds and fences. 

In the "special structures and ground facilities" group are in- 
cluded structures of a production character (oil wells, drill towers, mine 
shafts, Biine galleries, etc) transportation structures (bridges, railway 
tracks, roads, viaducts, etc), hydrotechnical structures (dams, sluice 
gates, canals, dikes, pressure towers), structures for communications 
(overhead electric network lines, cables), es well as facilities of sewerage, 
heating, and chimneys on separate foundations. 

In the "power producing and driving machines and equifnaent" group 
are included, first of all, power engixies (steam, combustion, turbines, 
locomobiles, trans forma tors, generators, electric motors, etc). 

In the "transmitting equipment" group is included equipment serving 
to t ra n sm i t mechanical ai^ electrical power (distributors, transmitters) 
gas, coaq»ressed air, and steam pipes. 

The "production machines and apparatus" group is not uniform In 
nature, it includes work equijMent by means of which the worker acts 
directly on the object of production. According to the production procebs 
the tephnical equipment grot^ is divided into the following. 

\ 

1. Mschanlcal equipment (proceeslng machines of all kinds, mining ^ 
cutters, picks, spinning machines, prlatlag machines, paper machines, 
pacdang imiushliies, pouring machines, sewing aachiim, etc). 
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2. Squipment for thermal processing of materials (blast furnaces, 
open hearths, casting furnaces, electric furnaces, baths). 

3. Squipment for chemical processing of materials (equipment for 
ch^ical reactions, etc). 

in the "means of transportation" group are included all means of 
transportation earmarked for the transport of people, goods, and loads 
of all kinds, such as arolling stock (locomotives, cars, platforms, trol- 
leys, cisterns), marine stock (barks, cutters, steamships, ferrys, boats), 
automotive stock (passenger cars, trucks, tractors, trailers), wheel 
stock (draught horses, wagons, coaches, sleds), and aircraft (planes, 
gliders, dirigibles). 

One should note at this point that means of transportation do not 
Include livestock and poultry which are classified separately as "live- 
stock. " 

The "production instznnaents and tools" group coiiq>rise8 all 
measuring devices, laboratory equipment (micrometers, chronometers, 
microscopes, calorimeters, cutting, crushing, and pressure tools). This 
group also includes containers considered durable means (for example 
oxygen tanks). 

The last group, "management and office fximiture and fixtures" 
indludes the durable means implied in the name if they are not part of 
the small value or nondurable inventory (technical library, tsrpevriters, 
adding machines, duplicating machines, fireproof cabinets and safes, etc)> 

Zn establishing the group to which a given object should be in- 
cluded, the basis for Its classification sbould be its fundamental desti- 
nation^ and if, for example one building houses several factory departments 
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including the workers ' hall, the entire building is considered productive 
since that is its fundamental designation. 

Durable means are further divided into (1) owned, (2) installed, 
(3) active, fd) in reserve or storage, and (5) leased. 

Owned durable means include all equipment owned by the plant, 
regardless of the degree of its usefulness. 

Installed durable means include all exploited equipment (including 
that turned over for capital repairs). Movable equipment (not mounted in 
a foundation) found in the plant but not in the warehouse is considered 
install^i if it is assembled and ready for use. 

All equipment not in use in the warehouse or enroute, equipment 
not assembled, etc is considered not installed. 

Active duirable means are pieces of equipment which were used in 
a given period, regardless of for how long. One should not confuse the 
concepts "active durable means" with "active part of fixed assets," which 
includes machinery and technical equipment and which is the opposite of 
the "passive part of fixed assets" that is buildings, sheds, and special 
structures • 

The group of durable means In reserve comprises all equipment found 
in the warehouses and earmarked for the replacement of withdrawn durable 

means. 

leased durable means are classified according to ownership (plants, 
enterprises, etc) frcai which they were rented. 

lnduatx*ial enterprises maintain a unifozm card index systea for 
the detailed recording of durable means. Ihe face of the card contains 
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the Inventory nuBiber, nmmo ot Item, locmtlon ia the plenty date when 
put in use* original value at fixed prices and at current prices* 
life expectancy* rate of depreciation, yearly depreciation amount, data 
on insurance coverage, and data on capital repairs. The back of the 
card contains data on the inventory value, depreciation value and depre- 
ciation reserve fund. 

(See Model 1/VIII on page 313> 

The above superficial listing shows how complicated is the 
structure of durable means. There is therefore no wonder that great weight 
is given to the application of the proper and detailed classification of 
them since only on the basis of a rationally worked out classification can 
there be an efficient recording of durable means. 
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3, Structure of Durable Meaag 

The structure of durable means differs in various industrial plants 
and in various branches of industry. It depends on the kind of industrial 
process used and on the size of the industrial plant. In large enterprises 
the share of machinery and equipment in the total durable means value is 
usually larger. On the other hand in small plants the value portion of 
buildings and inventory is greater since the concentration of production 
causes savings in the investment outlays for buildings and structures. 

The interrelationship between the various groups of durable means 
depends futther on the technical level of the industrial plant and on the 
form of the production organization. The higher the technical level of 
the given enterprise, the larger the share of machinery and equipment in 
the total structure of durable means. 

To study the proportions of the various durable means in industry 
and in the various branches one uses the index of the durable means 
structure. 

The index of the durable means structure is the percentage relation- 
ship of the value of the varying groups to the total value of the durable 
means. 

Table 1/VIII represents an example of the percentage share of 
durable means in the various branches of industry and contains data regard- 
ing the fundamental industry promoting durable means for the heavy industry 
in the USSR at the end of 1934 (See Sawinskiy, D, W . , Kurs pramysfalennoi 
btatistiki (Russian edition), 1949, Moscow, page 
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TABLE X/VIII 


BMuieh oi Industry 

Buildings 

Structures 

Power 

Installations 

Production 

machines and 

apparatus 

Instruments 

and tools 

Inventory 

Transportation 

1 

2 

3 

4 

5 

6 

7 

8 

Total industry 

29.7 

23.1 

8.8 

27.6 

0.8 

2.4 

7.6 

eiTMtinf amms of production 

27.0 

27.2 

8.7 

26.4 

0.8 

2.2 

7.7 

Crsstlxif consuasr goods 

39.1 

8.6 

9.4 

31.7 

0.6 

3.1 

7.6 

Pmt stations 

17.6 

- 

48.5 

30.6 

1.2 

0.8 

1.3 

coal industry 

16.8 

33.2 

3.8 

23.0 

0.3 

4.8 

13.1 

Oil industry 

7.6 

60.5 

4.7 

23.6 

0.5 

0.7 

2.5 

Ustallurgy 

21.9 

36.9 

3.8 

20.6 

0.4 

0.9 

10.5 

Mstals industry 

42.5 

10.4 

5.0 

33.7 

1.6 

2.3 

4.5 

(Btsic)l chMlcal industry 

25.1 

12.9 

8.3 

47.5 

0.5 

1,1 

4.6 

T4»tlla iisiustry 

40.4 

4.9 

11.2 

38.2 

0.8 

2.4 

2.5 

Ccttfectioas industry 

54.5 

3.0 

4.4 

27.2 

0.3 

7.8 

2.3 

Food industry 

38.0 

9.5 

0.0 

26.5 

0.6 

3.5 

12.9 
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4, Bvalumtlop of Durable Means 

Durable neans Include a variety of objects of work) such 

as buildings, structures, technical installations, means of transporta- 
tion, etc, which cannot be counted in a unit of measure coBBon to them 
all. The only measure coveting all durable means is their monetary value. 

The evaluation of the worth of durable means is necessary not only 
for the drawing up of yearly inventories of durable means but also for 
the computation of the depreciation reserve fund. Over and above that 
the evaluation of durable means in terms of worth gives an ideal of the 
overall magnitude of durable aieans and of the dynamics of industrial develop- 
ment. 

In the evaluation of durable means, as in the ccmiputatlon of the 
value of production, the question arises as to what value should be 
adopted for evaluation purposes. To be considered are fl) full purchase 
value (initial value), (2) full replacement value, and (3) full final 
value . 

Pull purchase value is the sum of the financial outlays actually 
spent for the acquisition or purchase of the durable means, that is, the 
actual amount of investment outlay at the prices prevailing when the 
investment was made. A characteristic trait of the full purchase worth 
is the fact that it cosqirises expenditures made at varying times and 
under varying conditions affecting the worth of s^se elements of the 
durable means. The durable means value thus obtained Is not conducive 
to the co]^>a±ison of their dynsaics even within the scope of a group of 
the same value. Two processing maehiaea ali^e as to type and else Installed 
in the plant at different periods nay for mtaa^Xm possess different initial 
value. The machine Installed in the plant in l$»dO has an initial value of 
for exasqile 10,000 slotys and the same machine installed in 1953 may have 
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an ‘’initial value of 9,000 alotys* 

The full replacement (recreation) value defines the magnitude 
of the durable means at the period under examination at a value according 
to its evaluation at that time. In order to obtain the replacement value 
it is necessary to recompute all durable means at the current prices of 
the period under study. in other words evaluation at full replacement 
value defines what amount would have to be expended at the time the 
statistical study was made, in order to purchase all the durable means on 
hand. 

To use the example given above, the machine installed in 1950 
would have to be valued in 1953 at a replacement value of 9,000 zlotys 
since such an amount would have to be spent in 1953 in order to install a 
machine of that type and size. 

Evaluation of durable means at full replacement value does permit 
the comparison of their size and dynamics. 

If we take in account the tremendous number of objects constituting 
the aggregate durable means in the various industrial plants it will be 
easy to rdallze that reevaluation requires a great deal of work. Since 
the end of the war reevaluation of all items was done in Poland only once 
in order to get an idea of the inventory value of all durable means. 

The reevaluation of all durable means was not done in a uniform 
manner and the obtained full replacement value is not too accurate. Lack 
of realistic data hampers the study of the dynamics of durable means as 
well as the correct computation of the amount of their consumpticm. 

It is for this reason that Resolution flo 896 of the Govemnent 
Presidium of 10 October 1952 r^arding the preparation for a general in- 
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ventory of durable means in the socialized economy of the Polish People 
Republic (Monitor Polskl A-88, 1952, position 1372, is of fundamental 
significance. For the first time a complete listing of the durable 
property and its evaluation according to the full replacement value will 
be made. To work out the problems of methods CCS called upon the office 
of the general government commissioner for general inventories as well as 
inventory commissions and commissioners within each ministry and central 
administration . 

It is to be expected that for the first time a realistic quantita*- 
tive status of durable means, its structure, and full replacement value 
according to actual prices will be established. This will permit the 
definition of the degree of physical use and the value of consumption of 
durable means, on the basis of which uniform depreciation norms will be 
worked out for the various kinds of durable means to correspond with the 
actual depreciation. 

The need to compute the full final value of durable means arises 
from the fact that the evaluation of durable means according to the full 
purchase value defines their value at the mcmient of their acquisition and 
is expressed in various prices. The evaluation of durable means on the 
other hand according to the full replacement value is measured in uniform 
prices of the period under study and defines the magnitude of replacesient 
costs for all durable means. 

All durable means are gradually used up during the production 
process partially transferring their value to the produced articles. For 
this reason in order to obtain that value of the durable means which has not 
as yet been transferred to the product, it is necessary to subtract from 
the full purchase value the amount of oonainqition (degree of depreciation 
of durable means). 
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I 

The value thus computed is defined as the full final value. 

5, Capital Repairs 

By a capital repair is meant a repair leading to an improved 
technical efficiency of the durable means which had decreased as a result 
of consumption or damage. Capital repairs are done in order to prevent 
the premature retirement of machines or installations through the systematic 
renewing of the various parts of the item. The question arises to what 
liraite of renewal of the various parts of machines and installations can 
be considered as capital repair since such repair could reach such dimen- 
sions which would lead to the creation of a new machine or installation. 

The instruction now in force considers as a capital repair repairs costing 
between 30 and 70% of the original value of the item but never exceeding 
it over 70%. 

Capital repair costs comprise material cost for spare parts and 
furnishings, payroll expenses, as well as service labor and fees to 
executive departments for capital repairs. 

The capital repair cost of a given item is always entered on the 
file card of the durable means, whereas the cost of current repairs 
does not call for adnotation. 

Current statistical reporting concerning the course of capital 
repairs is coi^rised in the following model. 


t 

i 
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MODEL 2/VIII 


PAKt I. CAPITAL BEPAIRS PLAN FULPILLUENT ACCORDIHG TO VALUE IK 1,000 %LOTYS« 


I 



» 


Serial Total Cost of 

Ko Itemization repairs according 

to yearly plan 


12 3 

1 Total capital r^airs 

2 Including for repairs to production 

machinery and technical installations 

3 mans of transportation 

4 Construction items (excluding residential 

buildings) 

5 Residential buildings 

6 Land and marine It^s 

7 Future documentation 
eCMUTied to one decimal ]x>int. 


Capital Repairs Expenditures from Beginning of Year to 
end of report month 


According to prices 

At actual 

cost or at I 

adopted in the plan 

estimated prices I 

Total 

Including for 

Total 

Incltaiing for 


repairs done 


repairs done 


for agencies 


for agencies 


outside own 


outside own 


ministry 


ministry 

4 

5 

6 

7 
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6 . Depreciation of Durable Means 

We mentioned before that durable means participate in the pro- 
duction process for a long period of time, using themselves up gradually, 
and the degree of this consumption depends among other factors on the in- 
tensity of their utlliaation in the production process. The degree of 
consumption of durable means resulting from their participation in the 
production process and expressed in monetary units is called depreciation. 
The depreciation value is included in the overall cost of the product. In 
this manner the gradual transfer of the value of durable means to the 
newly produced articles is accomplished. 

It should be emphasized that the means of production cannot 
relay to the created product more than their own original value. "The 
means of production," writes Marx, "transfer to the new form of the product 
value only to the extent which they lost in the form of their former useful 
value. The maximum lost in value which can be encountered in the process 
of work is limited to that original value with which they entered the 
process of work, or to the amount of work time necessary to create them. 

The means of production therefore can never add to the pz*oduct more of 
a value than they possess, regardless of the process of work which they 
serve. 2^ matter how useful the work material, machine, means of production, 
still, if it only costs 150 pounds sterling or 500 work days, under no 
circumstances can there be added more than a 150 pounds sterling to the 
total prcxiucts produced with its aid. Its value defines not the work 
process into which It enters as a means of production but as the work 
process from which it comes out as a product? iUmrstf K. , Kapltal , Vol l, 
KSiaaka 1 Wiedza, 1951, page 218). 
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Depreciation is figured only for active durable means but not for 
the inactive since the latter do not participate in the production process 
and they are not responsible for the creation of a new product to which 
their value might be transferred, even though the inactive durable means 
are used up too as a result of the action of natural forces. 

Depreciation is not set up for durable means held in reserve or 
stores, on the other hand depreciation is established for those specific 
durable means items subject to temporary idleness. 

Depreciation is not established for used duz*able means on which 
the total value has al2*eady been depreciated. 

Depreciation is set up in order to replace the used up value of 
durable means and in order to insure outlays for their capital repairs. 

The magnitude of the depreciation depends on <a) the value of the means 
adopted as a basis for computation, (b) the percentage of the depreciation rate, 
and <c) the method for computing depreciation. 

As a basis for computing depreciation the full purchase value Cihitial- 
value) of the durable means is adopted. The depreciation rate depends vr 
the time that the dui^ble means remains useful in the creative process and 
upon its full purchase (initial cost). 

The functKming period of the durable means and the creative process 
depends upon many factors connected with the nature of the means as well as 
with the c<Hiditions of its use. Durable means for exai^le are used up 
more quickly at high temperatures, with the application of strong chemical 
reagents, high pressure, etc. The speed with which a machine is used up 
depends also upon its o<Mistructlon. 
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The Intensity of their load or the so-called degree of utilisa- 
tion of durable means has a fundamental effect on the degree of their 
consumption. In the same branch of industry the load on similar means 
of work can vary and it can change as a result of a change in the 
operation time of the means of work or as a result of a change in the 
degree of the utilization of its productive capacity during its opera- 
tion. In the Soviet union varying depreciation rates are in effect 
for machines depending upon the number of shifts in which It operates. 

The length of service period of durable means is further affected 
by capital repairs which, even though they do not create new values, do 
prolong: the service time of durable means. 

The magnitude of depreciation is decided by rates expressed In 
percentages. Depreciation rates are established percentages of the value 
of the durable means which should be applied in computing depreciation 
amounts during the year, it is always established as a yearly percentage. 

Since depreciation should first of all insure the recreation of the 
durable means as well as outlays for capital repairs on it, the deprecia- 
tion rate is established from the full initial cost of the given means 
with the addition of the cost of capital repairs foreseen for it during 
the period of its use. In establishing the depreciation rate one also 
takes into account its liquidation value after its exploitable period has 
passed . 

In our plannli^ snd bookkeeping practice the method for coiq>uting 
the depreciation rate is done according to the equation 

. P+R-O 

T 
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where A is the value of depreciation reserve, 

p is the full purchase Cinitial) cost of the given durable means, 

R is the cost of capital repair, 

O is the liquidation value of the means after exploitation period, and 
T is the exploitation period. 

Let us assume that the full initial cost of the durable means 
amounts to 20,000 zlotys, the life expectancy to 10 years, providing 
a planned capital repair costing 7,000 zlotys is carried out, the 
liquidation value after exploitation to 1,000 zlotys. Then the deprecia- 
tion rate in such a case will amount to 

. _ 20 , OOQ-t-7 , 000^1 , 000 = 2,600 zlotys yearly, or a x 100 = 

— lO 20, OOO 

13% yearly (a is the percentage rate of the depreciation). This is the 
so-called method of uniform depreciation, the siaeplest and most widely 
used method. It adopts the principle of covering depreciation in equal 
rates during the established exploitation period, that is, it assumes the 
uniform exploitation and the uniform consumption of the durable means. 

Sfeans of production are not however uniformly exploited. Some 
are in use less than 8 hours, some 16 or 24 during the day. The depreciation 
rate should be subject to a corresponding (but not proportional) lowering 
or raising. 

For mechanized vehicles a method of computing the depireclation 
rate according to the number of travelled km is generally used, let las 
say that an automobile worth 40,000 zlotys with an ©stiwited capital repair 
expenditure of 15,000 and a liqulcUtion value of 5,000 zlotys will travel 
150,000 km. The depreciation per cme km ride will be 

40, 000-4»15, 000-5,000 0*33 zlotjrs, 

150,000 
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From depreciation figures each plant establishes a special 
depreciation fund which constitutes a reserve fund in industry intended 
for the replacement of the durable nieans either by the purchase or 
production of new means of work to replace the ones completely consumed 
or through capital repairs. Part of the depreciation fund is transferred 
to the Investment Bank towards new investments and part to the Polish 
National Bank and to a special account for capital repairs. 

We know that means of work do not require replacement every time 
they are used in the production process but participate in it for a long 
period of time. The depreciation fund accumulated throughout this ex- 
ploitation period of the means of work could be treated as a fixed reserve. 
Actually it is not. The yearly depreciation sums earmarked for the 
recreation of durable means exceeds the value of the durable means 
retircKl because of consumption during the year. The excess value re- 
maining after expenditures for reproduction of durable means replacing 
those retired constitute a complimentary source of the growth of durable 
means. They constitute thus one of the most important components of 
oji i^z'wfadened reproduotxon . 

7, Dynamics of the Magnitude of Durable Means 

Bstablishing the dynamics of durable means is one of the basic 
tasks of statistics. For this purpose it is essential to have a full 
inventory of durable means listed according to a uniform method and 
classification which would define the actual status of durable means. 

In this respect the Inventory of durable means to be conducted 
in the near future » as has been mentioned before, will have a fundamental 
significance for the basis of computing the dynamics of durable means. 
Changes occur in the magnitude of durable means in various plants resulting 
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from the turning over of a means of production to another plant, from 
the purchase or production and installation of nev means, or from means 
received frcna another plant. 

Over and above that a change in the magnitude of the durable 
means arises as a result of their physical consumption during its 
exploitation. Durable means are considered entirely consumed from the 
Bioment they prove completely unsatisfactory as a means of work. Besides 
consumption as a result of exploitation, consumption may also occur as 
a result of disasters such as fire, floods, etc. Durable means are shown 
in the inventory at the full initial value since that is how they appear 
on the books in the account '’statutory fund.” Statistics adjust for any 
increase or decrease in the value of durable means with the aid of the 
so-*called coefficient of renewal of durable means and the coefficient of 
Ihe dwindling of durable laeans. 

The coefficient of renewal of durable means characterizes the ratio 
of the value of the newly acquired durable means to the total value of 
durable saeans at the end of the period. 

I^t us assume that the value of newly acquired durable zaeans in 
1951 amounted to 5 million zlotys, and on 31 December 1961 the total of 
durable means amounted to 15 million zlotys. The renewal coefficient will 


5 ^ 000,000 

15,000^000 


X 100 = 33.3%. 


That means that the value of durable means increased during the year 


33.3 percent. 


process of its dwindling. 


The decrease in the value of durable seana as a result of dwindling 
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is estftbllshed with the aid of the coefficient of the dwindling of 


durable means which is defined as the ratio of durable means used up 


and withdrawn from exploitation during the period on the report to the 


total value of durable means at the beginning of the report period. 


Let us assume for example that the value of durable means with- 


drawn fr<Ma exploitation because of consumption amounted to 1.5 million 


zlotys during 1951 and the total value of durable means as of 1 January 


1951 amounted to 10 million zlotys. 


The coefficient of withdrawal of durable means will amount in 


1,500x100 

this case to = 15%. 


In computing the above-mentioned coefficient the question arises 


which value of durable means should be used here, the initial or the 


replacement value. 


In order to obtain comparability one should apply replacement 


value or value at fixed prices. In view however of the fact that durable 


means are listed in the inventory at full initial value, the same value 


is adooted for the ccsnsutation ef the coefficl^ 


A model of a durable means inventory appears below 


Kinds of Status at the ildded during 


Dwindled during Status at the 


durable beginning of report period report period end of report 


means report period 


period 


total active total purchased total Consumed total active 


Tbe degree of durable means oon8uiq>tion is characterized by the 


consumption coefficient. It is the ratio of the Bvm of depreciation amounts 


shown in the balance sheet of the enterprise to the full Initial value 
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of the durable Beaus. This coefficleut shows what part of the durable 
Beaus value was transferred to the created products. 

Let us assume for example that the full initial value of the 
durable means of an enterprise according to the balance sheet at the end 
of the report year amounted to 450 million zlotys and the sum of deprecia~ 
tion for the report year to 23,625,000 zlotys. In this case the consumption 
coefficient will amount to 


X 100 = 5.25%. 

450,000,000 

That means that 5.25% of the durable means value was transferred to the 
created products. 


ZX. STATISTICS OF UTILIZATION OF UACHINES AND PRODUCTION 

INSTALLATIONS 


J. Kantor 


1. Classification of Working Installations 


To arrange summary compilations concerning the quantity of machines 
and production installations as well as their utilization and productivity 
it is essential to classify them in accordance with certain criteria for 
example in accordance with the technological purpose, according to the 
production process, according to the construction, specialization, etc. 

The GUS instructions concerning statistical accounting for indtuitry 
classifies machines and production installations by 2 basic groups, Cs) 
production machines and (b> auxiliary machines. 

The production Mchlne group includes all the machines and pro- 
duction installations which particlpste in the manufacture of the basic 
product. For exaaqile in the textile industry production machines in the 
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spinning shop sre skewers and in the weaving mill they are the looms. 

Auxiliaary machines are called machines and production installations 
which participate with the production machine. Wor example they prepare 
raw material for production or they impart to the finished article the 
final form. In textile industry for example auxiliary machines are machines 
that prepare the raw material for the spinning mill auoh as doubling 
winder, combing, cording, and fleecing machines, etc: machines preparing 
the yam for the weaving mill such as winders, warpers, starchers; machines 
and installations to finish the cloth such as washers, mangles, installa- 
tions for dyeing, printing, drawing, sizing of fabrics, etc. 

Statistical accounting treats separately production and auxiliary 
machines with constant attendance and without constant attendance. 

The subdivision of machinery into production and auxiliary is 
sufficient only from the point of view of the production plan of a given 
branch of industry, it gives information concerning the outfitting of 
individual branches of industry in production installations, but does not 
yield any information concerning the niu&ber of individual kinds of machines 
and installations. 

On the basis of the above subdivision the same machine may be, 
depending on the branch of industry, either a production or an auxiliary 
machine for example a processing machine of the same type can be considered 
either an auxiliary or a production machine (for example in basic divisions 
of a machine building plant the processing machine will be considered a 
production machine but in the auxiliary divisions of the same plant it will 
be considered an auxiliary machine). 

We thus See that the task ofohbosing the method to serve as the 
basis of the classification is a very i^aortant natter. «s aust taka account 
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above all ot the purpoae that the classification is to serve, if it is 
to serve for planniagr the production of an industrial plant it is 
to use the classification applied so far in the statistical accounting. 

If on the other hand we want the Inventory of the machine and production 
installations to serve as a basis in the construction of the classification 
it IS necessary to eiq>loy the technical purpose of the production machine 
as a criterion. 

According to their technological purpose, machines and installations 
are divided into 3 groups, (1) machines and installations for mechanical 
processing, (2> machines and Installations for thermal processing, and 
(3) machines and installations for chemical processing. 

Each of these groups is divided into subgroups in accordance with 
the character of the production activity that it serves, in accordance 
with the type of material processed, constructKm and principle of opera- 
tion of the machine, as well as in accordance with the kind of specialisation 

For esample according to the projected plan of the Polish normalisa- 
tion committee machine tools for metals were classified into the following 
groups: machine tools for trimming metal; lathe; drill presses, borers, 
j boring-milling machines; milling machines, saws, and fining machines; 

i longitudinal shapers, transverse shapers, slotting machines, drawing 

j machines, mixers; grinders; specialised and special machine tools for threads 

and gears; and combined machine tools, units and aggregates, aggregate 
machine tools, automatic machine tool lines. 

The above groups are divided into subgroups. For example the 
lathe group is divided into the following subgroups: gmneral purpose lathe, 
specialised, special trade lathe, and special lathe devices. 
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The subgroups In curn are subdivided into kinds for example the 
general purpose lathe subgroup is divided into the following kinds : table 
arbor lathe » operating arbor lathe, production arbor lathe, lead arbor 
lathe, heavy arbor lathe, faceplate lathe (light), faceplate lathe (heavy), 
facesplit lathe on beds, turret lathe (light), turret lathe (heavy), 
multicutter lathe, tur];*et single spindle semiautomatic lathe, multispindle 
semiautomatic lathe, single spindle fully automatic lathe, and multispindle 
full automatic lathe. 

On the basis of the classification thus worked out it is possible 
to encompass in the compilation as the machines and working installations 
in each industrial plant, regardless whether these machines are of the 
production or of the auxiliary type. 

So far there has been no general census of the machiner^s and 
working installations in Poland, nor has there been a statistical account- 
ing concerning the balanee sheet and structure of these installations. 

At the present time, on the basis of the projected inventory of durable 
means, about which mention was made in the preceding chapter, it will be 
possible to set up a complete balance sheet and a structure for production 
installations and machines. 

In the Soviet Union the statistical accounting encompasses the state 
of the available machinery in accordance with the following scheme. 

Change in the machine inventory during the accounting year; 


1 
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Kinds of instal- Code Status at Beginning: Status at Bnd of Year 

la t ions HO of year 

total installed total installed not in-- 

s tailed 

<Cf. Saeienskiy, D. Kus proamyshlennoi statistiki (Russian edition), 

1949, Moscow, page 324.) 

the list (inventory) of laachiues and working installations is 
necessary not only to prepare a laachinery balance sheet, it serves equally 
as a base for calculating the productive capacity of an Industrial plant 
and of the entire industry, 

2, Productive Capacity 

The concepts of productive capacity is quite difficult to explain 
and has not been defined uniquely in Poland. The definition of the pro- 
ductive capacity of machine, installation, or a plant, should define 
clearly the aaximuia amount of production that Is possible of attainment 
during a defined unit of time. 

The instructions of the state economic planning commission concern- 
ing the development of the technical-industrial-financlal plan for 1951 
states that the productive capacity of the Installations is that capacity 
of producing a definite amount of production within a definite unit of 
time'' (instrukcja PBCPO [panstowa Komis ja Planowania Gospodavczego ] 
Instructions of the State Economic planning C<»iiiadssion, No 28, 1950, 
pm [Polskie wydawnlctwa Goapodarcase --- Polish State Publishing Bouse], 

1950, page 16. 

It is thus ths maxiamm quantity of production that the machine or 
Installation can perform per hour, day, month, or year, established on the 
basis of technical noavia. 
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the productive c«p»clty of on Indus trial plant is defined on 
the basis of the following. 

(a) Number of installed and usable machines and prcxiuction in- 
stallations. 

<b> Length of operating time of machines and production instal- 
lations , 

<c> Assortment of the types of articles produced by the machines 
and production Installations. 

<d) Progressive norms of machine utilization and production in- 
stallations as attained by leading workers. 

(e> Level of advanced technology. 

The productive capacity of production machines and installations 
or of the Industrial plant is computed in physical units proper for the 
given machine or installation. It may therefore be described in t, kg, cu m, 
etc (for example the capacity of a coal combine or of a coal mine is computed 
in t of gotten coal, l^ie productive capacity or blast furnaces is ccmq>uted 
in t of poured pig iron, the productive capacity of a sawmill in cu m of 
sawed lumber, etc) . 

In cooqputing the productive capacity of a plant it is important to 
establish the worktia^ of the installations. Is cases of continuous work 
the calendar time less repair time is used for coiputations . Where work 
is interrupted the productive capacity is computed on the basis of the 
product of the nominal time and the number of shifts. 

The definition of the productive odpaeity of a plant is significant 
not only for the correct foundation and establishment of the production plant, 
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Which must be based cm the actual productive capacity of the plants 
but also for the establishment of the technical reconstruction of the 
plant as well as the ma^itude and character of the essential investments. 

The study of the utilization of the productive capacity of plants, 
enterprises, and branches of industry is an Important task of industrial 
statistics. 

The utilization of the productive capacity of a plant is defined 
by the degree of utilization of machines and Installations expressing the 
ratio of the amount of production actually completed during a given report 
period to the amount of production which should have been completed accord- 
ing to established norms. 

Statistics should systematically supervise the utilization of the 
productive capacity of machines and installations, bringing to light 
existing reserves and new productive possibilities. 

•The raagrz^itude of industrial production depends to a great extent 
on the degree and manner in which the productive capacity of machines and 
Installations are utilized. 

€^e of the fundamental conditions for better utilization of pro- 
duction installations is such an organization of the pz*oduction in apply- 
ing the proper technological process as would enable it to function without 
idling or interruptions in accordance with the operational chart established 
for each phase of the production. 

Work executed according to a dally or even hourly production chart 
insures the maxlimai and most uniform loading of a production installations 
<with the realistic reservation that the chart refers not to individual 
production installations but comprises all installations utilised during 
the entire production cycle). 
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3. utl ligation of groductlop Installatlona 

Statistics study the utilisation of production installations 
with the aid of the following coefficients of loading of production 
machines and Installations; (a) coefficient of intensive load^ (b) coe- 
fficient of extensive load, and (c) coefficient of the integral load. 

The coefficient of intensive load is a ratio of the actual 
productivity of the installation to its potential productivity. This 
coefficient is computed according to the equation 


where denotes the actual production and 

%>ot the theoretical (potential) production. 

Let us assume for example that we have to compute this coefficient 
for a spinning machine. First of all we must compute its theoretical 
(potential) productivity according to the equation 

O - (W>x <ow/m)x (60x8 ) 

>ot (s)x<Np) 

where denotes theoretical (potential) production, 

w denotes the number of spindles, 

ow/m denotes revolutions of the spindles per minute, 

60x8 denotes number of minutes per 8 hours work (8 hours selected), 
s denotes the number of twists per one m of yarn, and 
Np denotes the twisted yam number 


If we assume that we have to produce yam No 6 (the yam number 
denotes the nimber of m per one g of yarn, hence the higher the yam nuaber 
the thinner the thread and the aore a contained in one g) on a spinning 

machine of iOO spindles, that the speed of the spindles is 5,200 rp4, the 
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number of twists 500 per end production time S hours, the theoretical 


(potential) productivity will amount to 


Q . ^ = 83,200 g s: 83.2 kg. 

^ot 500x6 


Let us assume that the actual production of the epinning machine 


during 8 hours for No 6 yam was 49.9 kg. The coefficient of intensive load 


»«. - ^ Stl - 


The coefficient of intensive load of spinning laackines varies 


from 53% to 75% depending upon stoppages resulting from removal and 


replacement of spools, removing yam knots, etc. 


A model of a report form used by some central administrations 


of Industry for the computation of the coefficient of intensive load for 


spinning mills is shown in Model 1/lX. 


(See Model 1/IX on Page 33S) 


We can conqi^ute the coefficient of the intensive load for an entire 


weaving mill in a similar manner. 


The theoretical production of the weaving mill In 1,000 fillAvngs 


can be computed according to the following equation: 


Q = ( S kr)x(o/m)x(60x8) 

^pot 1,000 


where Q ^ denotes theoretical (potential) production 
pot 


kr the number of looms of uniform revolution speed. 


o/m the average revolutions of the locmi per minute, and 


60x8 the nimtber of minutes in 8 hours work. 


The average number of revolutions is coiq^ted as a weighted average. 
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MODEL 1/IX 


Kind and 

Operation in spindle-’hours 


Production 


Theoretical 

Productivity 

Productivity per 


Nd of 



In kg 


% ful- 

In kg No 

productivity 

coefficient 

one spindle-hour 

in g 

Yarn 

Planned 

Fulfilled 

Planned 

Ful- 

fill- 

Planned Ful- 

in Nos 

Planned 

Ful- 

Plagued 

Pul- % Pul- 





fill- 

ment 

fill 

- 


fill- 


fill- 

fill- 





ed 


ed 



ed 


ment 

isent 
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3 

4 

5 

6 
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9 

10 

11 

12 

13 

14 

20 

110»000 

100,000 

19,000 

20,000 

105.3 

380,000 400, 

000 600,000 

63.3 

66.6 

172 

200 

116.2 

40 ' 

200,000 

200,000 

25,000 

30,000 

120.0 

1,000,0001,200^000 1,800,000 

55.5 

66.6 

125 

150 

120.6 
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Let U8 assume that the weaving mill has 100 looms, including 
50 looms with a speed of a 120 rpm, 25 with a speed of 150, 30 with a 
speed of 170, and 15 with a speed of a 180 rpm. 

The average number of revolutions of all looms will be 

C30xl20)^-(25xl50)-^(30xl70) + <15xl80) ^ 15,150 ^ i x^i 
= 30+25+30+15 100 

The theoretical p 2 x>duction of 100 looms during 8 hours work in 
1,000 fillings amounts to 

= 3.00x1 51. 5^6^ ^ 7,272. 

1,000 

If we accept the actual production during the same period as 
amounting to 5,090,000 fillings the coefficient of intensive load for the 
weaving mill will amount to 

== £>522 X 100 = 70%. 
int 7^272 

The coefficient of intensive load reflects all the factors which 
affect the deviation of the actual from the theoretical production, that 
is, stoppages due to the exchange of shuttles, tying of torn threads of 
fillings and warps, quality of warps and fillings, and the skill of the 
employed weavers. 

The coefficient of intensive load of the weaving mill is computed 
in relation to production expressed in varying units of measure, namely, 
(1) cloth production expressed in weight, <2) cloth production in rm, (3) 
width of finished cloth, and (4) density of the cloth by fillings Cnumber 
of filling threads per one cm) , 


The mean weight of one sq a of cloth. is computed according to the 


equation 
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Where denotes the mean weight of one sq m of cloth and 

®kg production of cloth by weight (kg or t>; the average 
width of the cloth 


S - 

“ sT- 


where S denotes the mean width of the cloth and 

WClt 

S^2 the production of cloth in sq m; 
and the mean density of the cloth 


where denotes the average density of the cloth, 

S the production of cloth, in million fillings, and 
S the p:roduction of cloth in rm. 


Important factors affecting the growth of the coefficient of intensive 
load are the starting and operating speeds of the machine. Therefore for 
example in the production process of the machine industry the role played by the 
speedy cutting of metals on processing machines Is important. 

Another important factor is the modernization and Improvement of 
machines and installations . 

Svery accomplishment contributing to the development of technical 
progress affects the growth of the coefficient of intensive load. The 
intensity of the utilization of productive equipment indicates the degree 
of its saturation with work and of its productivity. 

The coefficient of intensive load is applied primarily in those 


branches of industry In which the given installations serve to produce 
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articles of one kind, for example, the flour mill, ceramic, textile, 
etc industries. 

However in the majority of cases production installations are used 
for the production of various kinds of articles. The greatest difficulty 
in computing the utilization index for such installations lies in the 
variety of both installations as well as the products produced with their 
help and the worktime neecied for the creation of one unit of production. 

In connection with this the ratio of the actual utilization time of the 
installation to the theoretical time was adopted as a common measure for 
the utilization of productive installations. 

The starting magnitude therefore is the calendar work time of the 
machine or installation. The calendar worktime is the maximum time which 
could have been worked during the report period. During a 30-day month 
it would therefore amount to 30 days times 24 hours or 720 hours, and 
during the year to 365 days times 24 hours, or 8,760 hours. 

The calendar tizae for one machine, for example a processing 
machine, will be equal to the sum of the hours of all the days of the report 
period. For several machines it will be equal to the product of the hours 
of all days of the report period and the number of machines. 

Besides the calendar time the so-called disposition time or nixainal 
worktime during which a plant was supposed to operate is also applied in 
practice. For example in a plant working 2 shifts and only during working 
days the disposition time during a 25 workday month will amount to 25 days 
times 8 hours times 2 shifts equals 400 hours. Besides the calendar and 
the disposition time statistical practice also uses for comutation planned 
tlae» that is, the time in which according Id the plan machines and instal- 
lations steuld be worked according to the accepted systm of work. Plannod 
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Th» co«**lcl«Bt of extensive loading of installations in this 
case will anount to 

372.000 X 100 = 62%. 

600.000 

For a nodel concerning the utilization of machine worktims see 
Model 2/IX. 

(See Model 2/IX on Pa9^344) 

over and above the coefficients of intensive and extensive load 
in aany instances the coefficient of total load or the coefficient of 
integral load is applied. 

It is the product of the intensive and extensive load coefficients, 
in other words the product of the coefficients of utilising production 
installations with respect to productivity and work time. It is a synthetic 
index characterising the productivity of Installations . Its equation is 

Winteg = <*«‘t)x<*iBt). 

over above that, current statistics study in detail the causes 
of stoppage aaehine-hours. The most typical causes of stoppage are repairs 
due to accidents, pewer failure, lack of staff, lack of supplies, etc. 
Classification of stoppage causes is of great value in analyzii« the 
conditions for utilisation of inatallationa which should reveal the organi- 
sational and technical reasons causing stoppages and the ensuing lowered 
coefficient of utilising inBtallati<»s with regard to worktlao. 

The list of stoppage causes in aodel 3/lX is by no aeans exhaustive. 
Only the basic causes wore taken into account and there is a further sarles 
of other eauaes. for exaavle lack of toots, poor condition of engines or 
•otors, lack or poor condition of oaans of trassportattwi, interruptioas in 
the regulation or setup of instsllatiooa or aaohines, etc. 
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MODEL 2/lX 


mniBER AM) WORBTIME 07 MACHINES AND INSTALLATIONS 

Mo Croup Hum of lltohlnes Number of llicbines and installations Number of Biachine-Hours 

and Installations Total including Not Not Nominal Planned Actually worked 

owned installed installed needed for 2 (from pro- Total Including in shift 

Total Active shifts duction I II III 

plan) 

j 2 3 4 5 6 7 8 9 10 11 12 13 

A Total production 
nachines 

B Total auxiliary 
nachlnes 


Itemise essential basic groups of production machines (having a direct effect on production quota fulfillment. 



345 



STOPPAGES OP BIBCHINES AND INSTALLATIONS 
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Itattlae essential basic groups of production machines (having a direct effect on production quota fulfillment. 
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i 

For this reason sosie enterprises apply a detailed classification 
of stoppages hy causes which is nuch wider in scope by comparison with 
the one used in the described model . 

The degree of utilizing production facilities is also defined 
to a certain extent by the coefficient of machine-hour shifts. 

In order to fully utilize productive capacity industrial plants 
can work 2-3 shifts. The degree of work load of the various shifts varies* 
that is, not all productive facilities are active daring all the shifts. 

The task of the coefficient of machine-hour shifts is to show the 
degree of work load of each shift and the degree of utilization of 
productive facilities. The coefficient of the machine-hour shift will 
reflect the degree of actual facility utilization only in the case where 
the shift with the largest number of used machine-hours utilizes all 
facilities to their full extent. 

We compute the coefficient of shifts for production facilities 
in the same manner as we do the coefficient of shifts for worked man-hours, 
that is, the total used machine- hours during ail the shifts is divided by 
the number of machine-hours of that shift in which their greatest number 
was used. 

One can also base the computation of the coefficient of shifts on 
the number of machines active during the various shifts. The c€>efficient 
of machine-shifts computed thus should be close to the coefficient of 
shifts coiq^uted from machi ne- hours . 

I^t us return to our example in which we assumed that a weaving 
mill having 1,000 looms works 3 shifts and that in shift I 800 active 
j . lo<»8 worked 155,000 loom-hours, in shift II 600 active looms worked 118,000 

loom-hours, and in shift III 500 active looms worked 99,000 loom-hours. 
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The coefficient of shifts according to the number of active looms 
in the various shifts will amount to: 

800+6004^500 _ 1,900 _ o 

800 800 

The coefficient of shifts according to the number of worked loom- 
hours in the various shifts amounts to 

165,j:>0q+118,000+99,000 372,000 _ o 40 

156,000 “ 155,000 

In view of the fact that not all productive facilities were fully 
utilized in the various shifts, the machine-hour shifts coefficient does 
not give the true picture of facility utilization. 

For this purpose the so-called exploitation coefficient for 
productive facilities. is computed according to the equation 


act 


exp m_ 


X 100, 


where denotes the machines active in the largest shift and 

m denotes total machines owned. 

ow 

We stated in the example that the weaving factory owned 1,000 looms 
but that the greatest number of looms worked (shift I) was only 800. There- 
fore 200 locnas remained in reserve. It is particularly important to compare 
the number of active machines and facilities with the number of machines 
owned. Wherever excessive reserves are established it is necessary to 
determine if they are Justified in the production needs of the plant. 

In the above case, the exploitation coefficient for the looms 
800 


amounts to 


1,000 


X 100 » 80%. 


A characteristic exaaqile for the analysis of facility utilization 
with respect to work tine is given by A. M. Dlin (Dlin, A. If., Techniczno- 
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ekoBoaiczna anallza produkcji przemyglu budowy maszvn [Technical and 
Economic Analysis of the Production of the Machine-Building Industry], 
^®S1, PWG, page 107.) in the form of a square diagram. 


Diagram 


Quantity of 
machines 


•o 

Q 

-p 

3 

Incomplete 

shifts 

24 

hours 

iH 

1 

m 

JQ O 
> 

T3 -H 

O 4-> 

s s 

Stoppages 
during shift 

16 

hours 

< 

S 

i 

m o 

3 « 

Utilized 

worktime 

8 

hours 

2 

4 

20 

0 



On the horizontal [sic] line of the square the number of 
machines according to the Inventory was listed as follows: machines 
not assembled, machines assembled but not active, and active machines. 


On the vertical line was measured the worktime of the machines 
during the 3 shifts. This time is divided into time actually worked, 
stoppage time during the shift, and time not utilized In the shifts. 
Lines drawn through the points of measured time give a square corres- 
ponding to the coefficient of the extensive utilization of machine 
worktime . 


For the above diagram the following number of machines according 
to the inventory were used. 


Total 

not assembled 
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Assembled but not active 4 

Active 20 

The coefficient of machine exploitation amounts to 

^ « 0.77. 

26 

If we accept the shift coefficient of the machines as amounting 
to 2.4 or to 80% of the calendar time and the stoppages as amounting 
to 21%, then the actual utilization machine work time was (100)- (20)- 
(21) = 59% of the calendar time. 

Translating this into hours, we obtain: (a) utilized time 0,59 x 24 = 
14.16 hours, <b) stoppage time 0.21x24 = 5.04 hours, and (c) time not 
utilized in shifts 0.20x24 - 4.S hours. 

The general coefficient of exploitation and work time utilization 
of the machines will amount to 0.77x0.69 = 0.45. 

It is marked on the diagram in the enclosed area. 

Both the worktime utilization of productive facilities as well 
as the growth of the shifts coefficient and decreasing of stoppages are 
limited by time. During a year production facilities cannot be utilized 
more than 365 days or 8,760 hours. There is therefore a physical time 
limitation for facility utilization. 

On the other hand the utilization of the prcxluctlve capacity of 
installations and the increase of production associated with it 
fundamentally have no limit. With the develo|»ent of technological 
progress, the introduction of new facilities, the Increased skill of 
laborers, and the perfection of work organlzstlmi increases the degree 
of intensity of utilization of productive i natal Istions. 
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One of the characteristic special coefficients In the metallurgical 
industry is the so-called index of blast furnace utilization « 

This index is computed by dividing the number of nominal so- 
called cu m hours by the amount of poured pig iron, and the various 
kinds of pig iron ere computed as open hearth pig iron. 

In order to compute the cu m hours, the so-called volume coefficient 
is used in which the internal capacity in cu m of the blast furnace is 
accepted as its product! v^ity per unit time and the unit of time is 
accepted as 24 hours. In other words it is the product of the blast 
furnace volume and the number of its work hours. 

The calendar time of the blast furnace in a given report period 
is divided into the pouring time and the stoppage time while hot (the 
time interval between the pouring of the pig iron and the reloading) and 
while cold (the last happens only during capital repairs). 

The nominal (disposition) worktime of the blast furnace is the 
actual worktime (pouring) and the stoppage time while hot. The product 
of the nominal time and the internal volume of the blast furnace gives 
the number of the nominal cu m hours. 

The coefficient of blast furnace utilization is computed from the 
equation 

W 

•** <lpX24 

where denotes the coefficient of blast furnace utilization, 

Q denotes the number of nczBlnal cu m hours Cou a/h), 
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q denotes the production of pig iron computed as open hearth pig 
P 

iron, and 

24 denotes the hours during the day. 

Let us assume that the nominal number of cu m hours during the 

given report period amounted to 10,38? in 1,000 cu m/h and that the 

production computed as open hearth pig iron for the period was 350,000 t. 

10 387 OOO 

Then the coefficient of blast furnace utilization will be ' = 1.24 cu n 

350, 000x24 

of furnace volume per one t of production during one day. 

We mentioned before that the volume coefficient of the blast 
furnace (0) is obtained as the product of the volume and the work hours 
of the furnace, that is to say 

0 =(lLJLZil> 


where denotes the useful volume of all active furnaces (average for 
the period), 

denotes the actual nundser of furnace work hours, and 
Ip denotes the number of active furnaces. 

The general equation for the coefficient of blast furnace utilization 
appears as 




qpX24 


Substituting figures for the symbols in the above equation we 

obtain IKm - ^ 1.23, where 5,940 describes the used 

350,000x24 

volume of the active furnaces Cmoan for the period), 31,4?6 denotes the 
nuanber of furnace work hours, and 18 denotes the nufld>er of active furnaces. 
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The coefficient of utilization of open hearth furnaces in a 
steel works is similarly computed with the adoption of the number of 
t of steel per sq m workday. 

The difference in the coefficients of utilization of the open 
hearth and blast furnace lies in the fact that for the blast furnace the 
coefficient of volume is adopted whereas for the open hearth the 
coefficient of area is used, that is, the product of used surface area 
of the open hearth shaft and its workhours. 

The coefficient of blast furnace utilization defines the furnace 
volume needed to produce one t of pig iron during a day, and that for the 
open hearth that of the steel production falling on one sq m of shaft 
surface during the day. The equation for computing the coefficient of the 


open hearth utilization is 


itr _ ^stx24 

”mart G 


where W denotes the coefficient of the open hearth furnace utilization, 
mart 

qg^ denotes the steel production in the report period, and 
B denotes the number of nominal sq m hours. 


XIII. STATISTICS OF OVERALL COSTS 
1. General information Regarding the Statistics of Overall Costs 


j. Kan tor 


The term overall costs of an industrial enterprise is understood by 
us to mean the sum of monetary expenditures in the manufactured product 
within a definite period. Overall costs Include expenditures for raw 
materials!. and other materials, fuel, purchased electricity, amortization 
of capital goods, wages, etc. 
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Overall production cost is a basic index of rational management 
and profitability of an industrial enterprise. It reflects all the 
processes related with 'ftie manufacture of the product namely the utilization 
of capital goods and rotating means, the struggle for product quality and 
for the reduction of rejects, as well as the proper administration of 
nonproductive expenditures. Proper compilation and analysis of the 
statistical material concerning overall costs makes it possible to uncover 
and eventually eliminate shortcomings in the basic economic and financial 
production indices. 

The tasks of industrial statistics are concentrated in the calcula- 
tion of the percentage of reduction of overall costs, control of performance 
of the plan for reduction of overall costs, examination of the structure 
of overall costs, as well as the calculation of the ixulices of the rate of 
change of the costs. 

Overall costs are reduced by reducing the expenditures in materials 
and in labor required to produce a unit product smd in the broader sense 
by reducing the overall expenditures of carried-over and live labor. 

Reduction of overall costs by reducing the material expexHiitures 
(econ<miy and consumption of raw materials, auxiliary materials, fuel, and 
electricity) is of exceedingly great isq^ortance because their share in 
the overall costs in the production of an enterprise amounts to approxi- 
mately 73% in heavy and medium industry. The share of materials costs In 
overall costs of production ranges in a different manxier in various branches 
of the Indxistry depending on the structure of the expenditures typical 
for the given branch. For example the share of wages in the mining industry 
Ccoal mining, petroleum, iron-ore and nonferrous metal mining, stone 
quarrying, etc) reach almost 70%, while in the food Industry in some cases 
it reaches barely 10%. The oppcisite holds for l^e ^Oimre of material ex- 
penditures in those Industries. In the mining Industry tl^y amount to 25%, 
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While l23 the food stuff industry up to 90% of the overfill costs of 
production . 

A source of reduction in overall costs is as auch economy in 
aaterlals as economy in live labor* 

This economy can be obtained through the following (1) reduction 
in production losses in the form of raw material scrap and defective 
prcKluction^ <2> replacement of materials in short supply by those that 
are more plentiful, without reducing the quality of the product, (3) 
improvement in the quality of the raw material and semifinished materials {the 
use of unsuitable grades or unsuitable dimensions of materials for pro~ 
ductlon leads to excessive consumption of materials) , <4> reuse of the 
scrap raw material, <5) improvement and normalization of the construction 
of the produced articles, and (6) increased labor productivity* 

The basic index of suitable: management of aaterlals are the 
technical norms of material consuzi^tion. 

A reduction in overall production costs chargeable to raw materials 
and seaiifinished materials consumed in the production is obtained by 
reducing their consuaiption per unit production for exai^le reduction in 
the lumber used for suites of furniture, reduction in electricity uaed 
in the production of a ton of carbide, reduction in the coal consuBied 
for the generation of one kwh of electricity, greater yield of sugar 
per quintal of sugar beets, greater yield of oil per quintal of rape- 
seed, etc* 

Beduction in the consuaption of raw and saifinlsbed materials 
is of great not eaiy bemuse it leads to a reduetioe la 

overall costs but also beeattfie it contributes to an iaereese production 


based not increasing the quantity of raw materials, and this Is of 
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particular liaport In the consumption of ImportcKi materials or those in 
short supply* 

Another index affecting^ the reduction in overall costs is an 
increase in labor productivity^ Cleaning a reduction in expenditure of 
live labor on the performance of unit production. This is reflected in 
the level and structure of production cost in the form of reduced ex- 
penditures for wages per unit product! on » with simultaneous Increase 
in earnings based on the Increase of labor productivity. Let us illustrate 
this with an example. Assui^ that a worker earning 30 zlotys a day has 
produced 10 units, meaning that the cost of live labor expenditure per 
unit paxKluction was 3 zlotys. Assume furthermore that the workers 
productivity has risen, resulting in 12 production units, and his earnings 
rose to 33.60 zlotys. In this example the labor consumed per unit 

production amounts to 33.60 = 2.80, that is, the labor cost ner unit nro- 
12 

duction was reduced by 6.7%. 

llS2 X 100 = 30.3%. 

3.00 

As follows from the above example, the greater the labor productivity, 
the lower in principle are the production costs and therefore also the 
overall cost of the particular industrial plant. 

A third source of reduction of production overall costs of industrial 
productlcm is an Increase in the utilisation of the production facilities. 

Hurable means Cpx^>duetion facilities) that participate in the 
production process for a long period of time are gradually used whexeby 
the degree of utilisation depends, among other things, on the intensity at 
which they are used in the pw^u&tX&a procesa. jSzpressed in moBetary 
units, the coii 8 iiiqiti 0 & of durable means due to their partleipaticm in the 
paroduetion preeeas, called aMrtlsatloa, is chargeable to productlm overall 
costs. 
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Axi Increase In the degree of utilization of durable means increases 
the quantity of production per unit of technical outfitting, thereby in** 
fluenclng the reduction of the percentage share of amortization in the 
overall production costs. 

The amortization chargeable per unit production is reduced by 
Increasing the productivity of the installation by way of employing the 
most effective technological methods and by introducing norms that are 
based on the accomplishment of leading workers. 

In addition to the above-'iaentioned types of expenditures, overall 
production costs also include costs related to the administration and 
management of the plant as well as so-called nonproductive costs, such as 
government fines, damages. Interest on loans, costs of service moving, 
etc. 

One of the sources of reduction of overall production costs of 
industrial production is a reduction in administrative expenditures, 
the struggle against administrative ov^erhead. 

To sum up, we can say that sources of reduction of overall costs 
of industrial production are reductions in the consumption of raw materials, 
semlfinishcMl materials, and fuel per unit production, increases in labor 
productivity, increases in the degree of utilization of production in- 
stallations, and reductions in administrative expenditures. 

The overall cost of industrial production is therefore dependent 


on the organization of production and on the technical level. The level 
of overall coats ts as a rule lofwer in a plant with modem technology than 
in a plant that is backward with respect to technology and organization. 
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! 2. iUmlygls of the Structure ot Overall Costg mnd Percentage of Cost 

Reduction 

Structure of Overall Costs 

j '■ 

I 

Proceeding now to the study of overall costs of a plant we 
must know their structure, that Is, the Individual con^onent parts. 

These are covered from the financial point of view in 2 classifications in 
accordance with (a> the particular individual basic products and <b) 
individual basic departments. 

Since not all costs can be directly chargeable to Individual 
products, costs are divided into (1) direct and (2) indirect. 

Direct costs include those that can be charged to a particular 
manufactured product at the instant that they are incurred, on the basis 
of primary documents (for example, labor cards or warehouse receipts). 

Such costs are principally (1) expenditures for basic materials, 

(2) expenditures for auxiliary materials, (3) direct wages, (4) losses 

[ incurred by spoilage, (5) special costs, (6) expenditures for technical fuel, 

and (7) expenditures for electricity and steam purchased for technological 
purposes . 

Indirect costs include (1) departmental costs and (2) general 
factory costs. 

As we see, direct costs include charges directly related to the 
performance of a given product, that is, sums expended for: (a) r*tiw materials 
and basic materials directly entering Into the stock of manufaetui^ prcxluots; 

F 

■.i 
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<b) auxiliary materials, which participate in the manufacturing process 
of a given product; (c) fuel for technological purposes <lncluded 
here is solid fuel as well as liquid and gas fuel); fuel for administra- 
tive purposes Cheating) is Included in the general expenses; <d) electricity 
and purchases steam for technological purpose as well as power for traffic 
needs (electricity used to illuminate offices, platforms, and warehouses 
is included in the general factory expenses; and (e) wages to workers, 
including only the wages to productive workers jointly with all the sur- 
charges as well as social security for the workers* 

Indirect costs are related to the overall activity of the productive 
enterprise and have no direct connection with the production* They can 
he included in the value of the product only in an indirect manner on 
the basis of an accounting system (for example proport tonal to the labor 
expended by the workers directly engaged in the production). 

General departmental costs include wages, together with all sur- 
charges and social security paid to the departmental personnel, to the 
departmental workers such as furnace attendants, sweepers, ai^ other 
auxiliary workers who service the departmental buildings. These also 
Include costs for Indirect materials, fuel or power, amortization of 
production Installations, and the cost of consuiiQ»tion of expendable 
materials, and costs for current repairs. 

General factory costs include wages together with surcharges paid 
to the administrative personnel under the jurisdiction of the enterprise 
administration, expenditures for service delegations, expenditures for 
office costs, for maintenance and repair of buildings, inventery of the 
enterprise offices, for maintenanee and amortization of the real estate, 
for aaintenace of the warehouaea serving to store the raw mat^ials as well 
as aiqppliea and the finished produeta, for premiums paid to rationalizers 
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and inventors » and for training of workers , as wall as nonproductive 
expenditures such as fines » penalties, and losses due to spoilage of 
materials and defective products. 

Indirect costs are allotted proportionally either to the direct 
wages or to the weight of the products, or else to the time required 
for production of the finished product, etc. 

In addition to the above division, overall costs are subdivided 
into variable and fixed costs. Variable costs are directly dependent on 
the size of the production and are proportional to it. Variable costs ere 
subject to change depending on the size of production. The greater the 
production, the greater is the proportion of the sum of the variable cost, 
and conversely, the variable costs diminish with diminishing production. 

Fixed costs include, for example, administrative costs, such as 
the wage fund for the general administrative workers, cost of service 
delegations, costs related to heating and illumination of the offices, etc. 

Overall costs are calculated on a production unit basis and are 
thiis charged to the entire production of a given article. 

Assume that the enterprise has produced 1,000 units of article A. 

The per unit production cost as well as the total production cost are given 
by way of esouqile in Table 1/XIIX. 
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TABLE 1/XIII 


Calculated Charges 

Per Unit Production 

For 



Plan 

Fulfillment 

finished 



in 

zlotys 

production 

1. 

Raw and other basic materials 

25.20 

23.50 

23,500 

2. 

Auxiliary materials minus scrap 

8.60 

8.10 

8,100 


of value 

0.68 

0.58 

.580 

3. 

Direct wages 

28.15 

24.30 

24, 300 

4. 

Other direct costs 

6.35 

8.20 

8,200 

5. 

Departmental costs 

30.06 

29.98 

29,980 

6. 

Overall factory costs 

25.55 

25.47 

25,470 

7. 

Total production costs 

123.23 

118,97 

118,970 

8 . 

Sales costs 

6.71 

6.35 

6,350 

9. 

Totsl cost of overall production 

129.94 

125.32 

125,320 

10. 

Turnover tax 

36.20 

36.20 

36,290 

11. 

Result: profit <+) loss (-) 

^*0.50 

+1.10 

+1,100 

12. 

Selling price 

166.64 

162.62 

162,620 


On the basis of the above example we see that the enterprise has 
effected economies in all kinds of calculated charges with the exception 
of **other direct costs,'* thanks to which the oveirall cost of product A 
was reduced by 2.42%. 

Subdivision of overall cost into Individual calculation items is 
of importance because it answers the question as to on what and to what ex- 
tent the enterprise has used up the monetary means in connection with the 
creation of a given product. Cosqiarlag the actual overall cost structure 
with that planned during the period under oonsideratioa as well as with the 
actual cost incurred during the same period of the prior year, it is also 
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possible to determine to what extent the economy gained affected 

the fulfillment or overfulfillment of the plan for reduction of overall 

costs. 

The current accounting incorporates calculation of overall costs 
in accordance with Hodel 1/XlIl. 
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MODEL 1/XIIX 


IN ZLOTYS AND GROSZY 


NO 

Otlculation items 

Unit 

Plan for 1954 


Fulfillment 

in 1954 




of 




During report quarter 

From beginning of the 

For actual producticm 








year to the end of 

from beginning of year 



mea** 



Per unit of production 

report quarter 

to end ofxeport 
quarter 



sure 

Quantity 

Price 

Amount 

Quantity Price Amount 

Quantity mce Amount 

Quantity Amount 

1 

2 

3 

4 

5 

6 

7 8 9 

10 11 12 

13 14 

1 

Direct (teslc) costs 









total 








2 









3 









4 









5 









6 









7 

DeiHurtmental costs 

X 

X 

X 


X X 

X X 

X < 

8 

for <mk consinivtlon 





X 



9 

Qeneral factory costs* 

X 

X 

X 


X X 

X X 

X 

10 

Loss on rejects 

X 

X 

X 


X X 

X X 

X 

11 

Decreasing of costs 





X 



12 

Total cost of production 

X 

X 

X 


X X 

X X 

X 


(POW. 1t7-8+9410-11) 



363 


I 


2 


10 


11 12 


13 


13 Selling expense 

14 Overall cost 

15 Turnover tax 

16 Result: profit (+): 

loss <-) 

17 Selling price 

eiVonproductlve expenses 
constitute •—- % of total 
factory cost 


Itait cost of production for 1953, (a) actual... (b) corrected... 
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Comparable amt Kon-CoBq;>arable Production 

° The extent of reduction in overall costa can be specified only in 
relation to those articles of which the overall costs can be compared with 
the overall cost of similar articles produced during the basic period, 
that is, relative to the so-called comparable production. 

In the calculation of the economies resulting from reduction in overall 
costs of comparable production, one compares 2 groups of production ex- 
penditures, actual expenditures incurred in the comparable production 
during the accounting period and expenditures that should have been in- 
curred for the same comparable production in the accounting period in 
accordance with the per unit cost for a basic period. 

According to the accepted definition, comparable production should 
include all kinds of production performed during the current and past year, 
identical in both these periods with respect to assortment, standard C^orm), 
and technical specifications. 

Coi^arable production also Includes products which experienced a 
change in name only, without changing the production process or standard, 
as well as production in which the quality has been improved, in which 
the technological process has been modified, or in which partial changes 
have been made in the composition of the raw and semifinished materials 
used in its production (for example, substitute materials) under condition 
that both the standard as well as the product were not fundamentally 
changed. 

It does not matter from this point of view from what raw material or 
with which technological process this: produc tv was i made,, provided the replace- 
ment of the raw material 6r the technological process is not accompanied 
by a deterioration in the quality of the product. 
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When production is clsssifisd as comparable it is of basic 
iaq»ortance to detemine whether the new product produced in the past 
(basic) year was made on a factory scale* or whether the production 
was of the experiaental character. Production of new articles not 
produced on a factory scale is not classified as comparable* for their 
production costs are not accurately known (costs of experimental products 
are fundamentally always higher than costs of products made on a factory 
scale). 

The proper classification of products as belonging to a comparable 
or nonconparable production is of great significance in the analysis of 
the perfonsance of the plan for reduction of overall costs. 

The lack of specific definitions of what production should be 
classified as ccsaparable may lead to a narrowing of its eeppe and may 
result in the data on the reduction of overall costs being unrealistic* and the 
enterprise will not know the results of its struggle towards reduction of 
overall costs. 

In accordance with the instruction* one charges to the comparable 
commodity production of the enterprise the value of all the finished 
articles and services. An article or service can be charged to non- 
comparable marketable production only exclusively upon approval of the 
supervisory authority. 


An example of the coiqillatlon of overall costs of comparable 
production is given in Table 2/XIIl. 
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TABLE 2/XIII 




1 


No 

Kwltlon Hfene 

Coi^parable Conaaodlty 

Savings or 

Change in Overall 

Costs 




of oxitoiidltures 

production of current 

overrun in 

during the current period 


V. 



period according to 

relation to 

In % 






overall 

costs in 1,000 

overall costs 

For the 

In relatiim 





zlotys 


of the prior 

given ex- 

to total 





Prior 

Current 

period 

penditure 






period 

period 






1 

2 

3 

4 

5 

6 

7 



1 

Bam mad btutic BMitorlol 

7,350 

6,810 

-540 

-7.3 

-57.2 


f 1 

2 

Jlnxillory aatorlals 

1,575 

1,425 

-150 

-9.5 

-15.9 


S' ^ 

3 

fool 

200 

180 

- 20 

-10.0 

- 2.1 


1 

4 

lloctrlc povor 

630 

580 

- 50 

- 7.9 

- 5.3 



5 

Pioduotlvo lalwr coot 

3,000 

3,150 

a50 

+5.0 

+15.9 



6 

Myron ovorhood <oocial 

360 

378 

+ 18 

+5.0 

+ 1.9 




aoctiirity wad taros) 








7 

Dapartaantal aspanaeo 

1,239 

1,011 

-228 

-18.4 

-24.2 



8 

Oenaral factory axponsoa 

548 

480 

- 68 

-12.4 

- 7.2 



9 

Ovirall coats of plant 

14,902 

17,014 

-888 

- 6.0 

-94.1 



XO 

Sollinv oxporoes 

320 

264 

- 56 

-17.5 

- 5.9 



11 

Total overall costs of 







:l 




eoapleted production 

15,222 

14,278 

-944 

- 6.2 

100% 

1 





Colximn 6 of the compilation shows in which expenditures a 
reduction In overall costs has been attained. Column 7 makes it 
possible to analyse in detail the factors that influence the attain- 
ment of reduction of overall costs by comparison of material, personnel, 
and other costs. 

compiling the overall costs in accordance with the expenditures 
for the entire comparable production, one outlines the sum of the 
economies gained as a result of reduction in overall costs during the 
period under consideration as compared with the prior period. 

Control over the performance of the plan of reducing overall costs 
is carried out in accordance with Model 2/XXll. 
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MODEL 2/XIII 



No Itesdzfttloo 


(In 1,000 zlotys) 


Planned Per- 

Percentage 

Total Overall Ctost of Ccmiparable Cosmodity Production 

centage of 

share of 

coiiq>leted from beginning of year to end of report 

reduction in 

comparable 



quarter 


costs of 

comparable 

production 

cost to total 

cost of 

per unit cost 


Reduction achieved from 

beginning of y^r to end 

production 

commodity 

production 




of report quarter 

Yearly From 

Plan- Actual 

Actual 

Cor- Plan- 

Actual 

In comparable 

Allowing 

begin- 

ned 

1953 

rected ned 

1954 

conditions 

for plan- 

ning of 

year to 

end of 

report 

quarter 



1953 1954 


{columns 8-10 
column 8 

X 100 

ned changes 


12 3456789 10 II 12 

k CZl^ [OoBtrzlny Zarszd Przenyslu — Central Adalnistratlon of Industry] 

(ZP) [Zarzad )Prze^yslu Adialnistratlon of Industry] 

Total according to c<Mi^utation : 


1 By branch method 

2 By plant method 


QMSt of Total 
ccranodity production 
for 1954 


Planned ilctual 


13 14 


B Including for: 
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This form is filled out on the basis of the sunniiasry caleulations. 
Filling out this form requires preparatory work. The calculation of the 
overall sum of the costs, chargeable to each of the items listed In the 
form, is possible only on the basis of separate calculation data for each 
type of production as well as by multiplying the average costs per \init 
production by the number of units of completed production of a given type> 

Only by summing the products of the individual types of coo^arable pro*- 
duction as well as of the incosqiarable one will furnish material for the 
above form. 

Control Over the Performance of the Plan for Reduction of Overall 

Costs 

In the analysis of overall production costs it is very important to 
examine their structure from the point of view of possible reductions in 
individual ccmiponents. 

The first step in the analysis should be the coi^>arlson of the 
percentage share of the individual expenditures in the overall costs, both 
planned and actual, not only in the accounting period, but also in the 
similar period of the past year. 

This is very inqiortant because during the execution of the plan for 
cost reduction the sums of certain expenditures are still not known precisely, 
while the plan is made on the basis of data concerning the predicted per- 
formance. Consequently individual calculation expenditures of the plan may 
turn out to be "excessive" or "too low." Any plan for reduction of overall 
costs, which is based on predicted performance during the past year, will 
not reflect the actual reduction in overall cost in the ease where the 
actual overall costs of that period differ from the predicted costs adopted 
f prior to the plan. Qy the same token the performance of the plan of overall 
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cost reduction will not b© a true Index of tbeir reduction. 

Therefore the factor adopted as controlling the reduction of the 
actual overall costs is the actual overall costs of production during 
the past period. 

The control over tlie performance of the overall cost reduction 
plan may Include not only individual expenditure components in the 
production costs but the overall cost per unit production, aa well as 
the entire marketable production, both coi^arable and noncomparable. 

Cimiparison of overall costs of the entire production created during 
the accounting period and during the same period of the past year character? 
laes the general results of overall cost reduction. 

An accounting of the performance of the overall cost reduction 
plan for marketable production permits evaluation of not only the general 
reduction in overall costs, but also, as indicated above, of the reduction 
of its individual components. 

gffect of Ch anges in the Msterlal Consmptlon Worms and Price 

Changes on the Reduction of groduction Costs 

In viev of the fact that costs of basic raw and other materials 
have a dominating Influence on the overall production cost, a reduced 
material consumption per production unit exerts a fundamental affect 
on cost r^uction. 

Bowever the sise of exp^idltures for raw and other materials depends 
not <mly on the value of thm coiismptioa norm per unit production but also 
on the purcshnse price, lleviaticsis of the actual consmqiitifm of raw and 
otsor basic Mtorlals frea the norms estMlished in the plan depends 


- $70 - 
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entirely on the org.nlnation and technical conditiona of the production, 
uhile Changes in purchase prices Is either Independent or very little 
dependent on the enterprise, it Is the task of statistic, to control 

the influence of each of these factors on the slse of production overall 
cost reductions 

l^t us Illustrate this with an exanple (see Tmble 3/Xlii). 


TABLE 3/XIII 


Consuised 


Fulfiiimeiit 


1 « ^ 

2 ^ ^ 

ass 


kg 5 5,000 1,000 10 50.000 4.5 4,726 1,060 8 


37,800 
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A;, n result of Table 3/XII.l, tt.c consumption of basic raw and 
other materials has been reduced by O.bO kfc relative to the raw and 
other material consumption norm. Taking the unit co.sts in accordance 
with the planned purchased price (10 zlotys), wo calculate the overall 
change In overall co.sts resulting from a change in norm, in accordance 


With the equation 


: qi n< Pn 

■ p, n., Pn 


where q, denotes quantity of completed production, 


n^ denotes the actual consumption of raw and other materials per 


unit product,. 


n denotes the no'rm of raw material consumpor as per plan, and 
p° denotes the planned price of unit raw material and supplies. 


1 nr>o • -i.ri lo 47 . 

105n-5.('10 52 500 


The result is that the enterprise has saved 107. on basic raw 
materials and supplies as a result of reducing the consumption norm 
per production unit. 

The effect of change in raw material price on production cost can 


be calculated from equation 


y qi Til Pr 

y q, 71, po 


„here denotes the quantity of completed production, 

n^ denotes the actual consumption of raw material and supplies 
per unit production, 

denotes the actual price per unit raw material, and 
p denotes the planned price per unit raw material. 
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w 1 050. 4,5 -a -^1800 
1 050 .- 4,5 • 10 47 250 


This means that the enterprise has saved 20% by the change 
in raw material price. 


The net reduction in overall cost resulting; from more economical 
material consumption ]>er unit production than specified by the con- 
sumption norms, as well as resulting: from reduction of material prices 
is calculated jointly from the eqviation 


w •..1. = 37 800 ^ p ^2';, 

1 050 • 5,0 • 10 52 500 

In other words the reduction in overall cost resulting^ from a reduction 
in raw material consumption and a reduction in price is obtained by 
multiplying the individual savinf^ percentages ; 


This means that the enterprise has saved 28% of the material costs 
owing to the change in the material consumption norm and the change in 
their price. 


In a similar manner it is also possible to analyze other elements 
that affect the magnitude of overall costs and changes in prices depend- 
ing on them. For example expenditures connected wi th . transportati on 


are subject to change depending on the possession of the enterprise 's 
own means of transportation, changes in railway rates and rates of other 
transportation means, by regrouping suppliers (change in transportation 
distance), etc. 


K ffect of Change in I.abor Product ivity on Reduction of Production 
Overall Costs 
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y\ chaiHto in labor productivity and a clianr-e in wage norms 
affects the reduction of overall cost, Just as does a change in the 
norms and prices of material expenditures. 


The growth in labor productivity causes a reduction in overall 
cost only in the case where the tempo of labor productivity growth is 
faster than the tempo of tJie growth in wages. 

The effect of growth in labor productivity on the reduction of 
overall costs can be determined by using the equation 


W 


(T, No q,) 


S(T„ NoqO 

where denotes the labor time expended per unit production during 
the accounting period, 


Tq denotes the labor time expenditures per unit production as por 
plan , 

Nq denotes the average wage per hour as per plan, and 

denotes the production performed during the accounting period. 

(See example on Page 375) 


The reduction in overall costs resulting from increased labor 
productivity amounts to: 

N ^ 1.8x3.0x50 270 ^ ^ 

(1) for article A - Jk SIOxSO =“30 = ^ ® ’ 


(2) for article B = 2 . 5x2 . 8 x4d _ 315 
3x2.8x45 378 

The total for articles A and B is 


0.S33 = 83.3%. 


( 1 . 8x3 . 0x50 )-r (2 ■ 5x2 . 8x45 ) 58 5 

(2'x3. 0x50)-. (2x2. 8x4 5^ ~ oTs "" <^'SC3 = 86.3%. 
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KKmmple: 

1'teffiisft‘tioii Plftn Fulfillmoii’fc 

Articles 



A 

B 

A 

B 

Work outlay per unit of production in 

hours 

2 

3 

1.8 

2.5 

Average wage per hour 

3.0 

2.8 

3.1 

3.0 

Weight per unit of production 

6.00 

8.40 

5.58 

7.50 

Quantity of production in 1,000 pieces 

45 

45 

50 

45 


As can be seen from the example, the resultant reduction in production 
costs due to increase in labor productivity amounts to 13.7%. 

In order to exhibit the effect of the above factors on cost 
reduction, the form for statistical accounting for the performance of 
the plan for reducing production overall costs of marketable production 
contains questions concerning the effects of changes in price, changes in 
wage scale, changes in tarrifs, etc, resulting from causes not under the 
control of the enterprise. 

Effect of Changes in Size of Production on the Reduction of Production 

Overall Costs 

The else and rate of reduction of overall coats depends equally on 
the rate of Increase id production. As mentioned above, overall costs are 
divided into fixed and variable coats. The fixed costs, which include among 
others, the costs of general administration of the enterprise, do not increase 
in principle per unit productimi but on the contrary are subject to reduc- 
tion with Increasing production. This means that the fixed coats calculated 
per unit production diminish in proportion to the increase in production, 

- 375 - 

I 

j 
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Th® greater the lncrcMi.9e in production, the greater the reduction in 
overall cost owing to the reduction in fixed costs per unit production. 

Aseune that the production plan for a given period provides for 
the manufacture of 1,000 units with a total value of 40,000 zlotys of 
overall costs, of which 20% represents fixed cost, in this case the 
fixed cost per unit production according to the plan amounts to 

« 8 zlotys. 

1 , 000x100 ^ 

In this example the fixed cost for the entire production amounts 
to S,000 zlotys <1,000x8). 

Assume that the enterprise has fulfilled 120, percent of the plan, 
meaning that 1,200 units were produced. The fixed cost per unit amounts 


The economy in the entire production amounts to C^lotys minus 
6.67 zlotys)xl,200 = 1,596 zlotys. Thus the reduction in overall cost 
due to increased production amounts to 

1.596 

40^005 * = 3 . 99 %. 

3, Indices of the aynaaUcs of Overall Costa 

The plan for reduction of overall costs is established not in 
absolute numbers, but in relative numbers, which outline the degree of 
reduction in overall costs during the period under consideration relative 
to the past period. 


The index for the overall ousts of individual articles, that is, 
the individual index. Is calculated by dividing the actual overall cost 
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incurred in the production of the given article during the period under 
consideration by the actual overall cost in the past period. 

Assune that the overall cost of producing a single t of steel 
amounted to 3,500 zlotys in the accounting period, and 3,550 zlotys in 
the past period. The overall cost index will amount to 

X 100 = 98.6ft. 

3, 500 

This means that the reduction in overall cost was 1.4% <100«*98.6) in 
this case . 

The overall cost index for a single article for several enterprises 
as well as for the entire branch of industry is calculated from the formula 

where denotes the production of a given article in individual enterprises 
during the accounting period and and denote the overall cost per 
unit product during the accounting and basic periods. 





378 


XicflaB|>le: 

Eoterprises Quantity of Production Overall Dnit Cost Overall Cost of Entire Production 

i» 1,000 pieces in alotys in 1,000 zlotys during report period 



In basic 

period 

In report 

period 

In basic 

{^riod 

In report 

period 

In basic 

period 

Of basic 

period 

Of report 

period 

1 

100 

110 

2.00 

1.80 

200 

220 

193 

II 

300 

300 

2.50 

2.40 

750 

750 

720 

III 

50 

250 

2.00 

1.70 

100 

500 

425 

Total 

450 

660 

2.33 

2.03 

1,050 

1,470 

1,343 


379 


maple: 


Article 

Itaits Produeed 

Overall 

Cost per Unit 

value of 

Entire Production 

Individual 


during report 


of article 

completed during report 

index 


period 

In basic In report 

period according to over- 




period 

period 

all costs 

of 






Basic 

Report 






period 

period 


A 

1,000 

10 

8 

10,000 

8,000 

80.0 

B 

500 

15 

14 

7,500 

7,000 

93.3 

C 

2,000 

9 

10 

18,000 

20, 000 

111.1 

TolOl 

X 

X 

X 

35,500 

35,000 

98.6 
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llio overall cost index for the production of all the enti 


prise amounts to 


100 91,4 


This is the index for the fixed 


structure . 


The overall cost index for the variable structure is cal(iulatc< 


from the formula 


k, . Iqoko 
* 1' qo 

In our example the overall cost index of the variable structure 


amounts to 


• 100 87 " 


The overall cost index for the variable structure characterizes the 
level of average overall costs, which depends not only on changes in the 


level of the overall cost but also on the quantity of the production of 
the individual enterprises in the overall production total. 

From the economic point of view the calculation of the overall 
cost index for the variable structure is of great significance in the 
examination of the dynamics of reduction of overall costs. The average 
percentage of overall cost reduction is established in the national 
economic plan principally by taking into consideration the quantity of 
production of the individual enterprises. 

The overall cost indices of a series of articles is calculated 
from the formula 


where denotes the quantity of produced articles in the accounting period and 
and denote the overall cost level per unit of particular article 


in the accounting and basic periods respectively. 
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TliG overall cost calculated in accordance with the 


equation for the aggregate index amounts to 


. 100 - 98,6':, 


In general the overall costs were reduced by 1.4% (100-98. G%), and 


ining indix^idual articles we see that in spite of the general 


examining 


reduction of 1.4% in the overall cost the overall cost of article C 


increased by 11.17#, 


'The general cost index can also be calculated with a different 


?thod namely on tlie basis of the mean-arithmetic index formula, using 


the formult 


The symbols are the same as before. 


The index as calculated in accordance with this formula for tlie 


example given above is (80.0 - 10 000) +(93,3 • 7 500) + |1 1 1,1 • 18 000) 


Thus the result is the same as obtained by calculating the index w'ith tlie 


preceding method. 


The aggregate indices of overall cost give a comparison of the 


’tual sum of expenditures for the production with the sum of expenditures 


which would 


have |)een incurred where the overall costs are to be maintained at 


the level of the base period. 


The index of the fulfillment of the plan for overall cost reduction 


is calculated on the basis of the actual overall costs of individual 


articles as related to the costs adopted in the plan. 
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Bpoftuse the plenned reduction In ovemll costs is based not 
on a coiiqilete accounting period but principally on predicted data, 
the planned reduction of overall costs aiay deviate from the actual over- 
all cost reduction. 

This is why in statistical practice one calculates the index 
both with respect to the plan and with respect to the actual performance 
in the past year. Only comparison of these 2 indices makes it possible 
for us to estimate the extent to which the overall cost reduction has 
been affected (see table). 

Example; 


Articles 

Overall Costs per Unit 


Units 

Value 

of Production of 


of production 


produc- report 

period 

according 


Actual for 

Planned for 

Actual 

ed in 

to overall costs 


prior year 

report period 

for re- 

report 

prior 

planned 

actual 




port 

period 

year 






period 





A 

10 

9 

8 ; 

V,000 

10,000 

9,000 

8,000 

B 

15 

14.5 

14 

500 

7,500 

7,250 

7,000 

C 

S 

9 

o 

H 

>ooo 

18,000 

18,000 

20,000 

Total 

X 

X 

X X 


35,000 

34,250 

35,000 


As follows from the exasqiile cited, the overall cost index relative 
to the past year was reduced by 1.-^ (100 (35,000/35,500) » 98.6%; 100-98.6 = 
1.4%. In relation to the plan the costs increased 2.18% (35,000/34,250x100 
« 102.18%). 

Control over the performanee of the plan for overall cost reduction 
is effected by the usual oos^parison of the 2 ItfdlMS, the Index of the plan 
for overall cc»t reductira and the index of the actual overall costs of 
comparable production. 
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It must be remenbered however that conq^lete con^arablXlty of 
these 2 indices takes place only if the structure of the actual production 
by aseort^nts remains unchanged relative to the structure of the planned 
production . 

In practice one hardly ever finds the structure of the assortment 
of the production performed to correspond to the structure of the assort** 
Blent of the planned production. 

This is why It must be remembered in the control of the plan for 
overall cost reduction that the overall cost index is affected not only by 
the change in overall costa i>t Individual articles but equally by a change 
in the assortment of the comparable production relative to the planned 
assortment • 
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Bxaa^Ia 


Article Otalts Produced 


Overall Cost 
of unit 


value of Planned Value of Actual 
production production 



plan 

actual 

plan 

actual 


according to 








planned 

actual 

planned 

actual 

A 

1,000 

1,000 

10 

9 

10,000 

9,000 

10,000 

9,000 

B 

500 

1,500 

8 

7.5 

4,000 

3,760 

12,000 

11,250 

Total 

X 

X 

X 

X 

14,000 

12, 750 

22,000 

20,250 
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The ovoia.ll costs index lor Llio planned production amounts to 

-‘Joh = ^^^^“==0,911 = 91,1° „ 



The overall costs index lor the actual production is 

^ 0,920 92d'‘’ 0 

Zqiko 22 000 

The index of overall cost chanj^e as a result of chanft:es in the 
assortment of the comparable production is computed from the equation 

* “ ^ 92,0 ^ ^ 

Sqiko Iqoko 91,1 

That means that the overall costs index as a result of shifts in the 
assortment increased by 1 . (1,> . 


Branch Method of Computing the Overall Costs Index 


Up to now tlie discussion of methods for tlie computing of tlie 
overall costs index of comparable production covered the overall costs 
index for one article of a ^iven en Ic i'pi‘ 1 so , one tyjie article for 
several er. terpr ises , and various articles in one enterprise. V,o can 
compute the overall costs index for several enterprises for example 
for a central administration of industry iiroducinfic a variety of 
articles by (a) the plant method and (b) the branch method. 


The overall costs index computed by the plant method is cal 
ciliated on the basis of tlie simple addition of the actual overall costs 
of the comparable production of the enterprises and the costs of the 
same production computed from the unit overall costs of the basic (prior) 
period . 


Sanitized Copy Approved for Release 2010/08/10 : CIA-RDP81-01043R000700230006-9 




Sanitized Copy Approved for Release 2010/08/10 : CIA-RDP81-01043R000700230006-9 



In computing the overall costs index by the ’’branch method.” one 
takes into account the noncomparable production for a given entearprlse 
but comparable mi thin the framework of the central administration of 
industry to which the enterprise belongs. That means that beside the 
items included in the comparable production for the enterprise the 
index also includes those items which are produced in this enterprise 
for the first time but which were produced elsewhere within the central 
administration during the basic period. 

The overall costs index as computed by the branch method expresses 
the ratio of the overall costs of the actual comparable production within 
the framework oi the central administration during the period under report 
c<xmputed frcnn the weighted mean costs of the basic period. 

We will illustrate the computation of the overall costs index by 
the plant and branch methods from the example given in the following table. 

(See Table on Page 387) 

The index computed by the plant method amounts to 

= 0.8895 = 88.95%. 

18^380 

The index computed by the branch method amounts to 

= 0.8817 = 88.17%. 

22.498 

The index of overall costs when confuted by the plant siethod shows 
a decline of 1.05% (100-88 .95) and when computed by the branch method 
of 1.83% (100-8S.17). 
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iSxaiiqple: 



Inter- 

Articles 

units 

Produced 

Overall 

Cost Per 

Overall 

Cost According 

Overall 

Cost of C(»aparable 

V 

prises 


during 

unit 

of 

production 

to mean weighted prlcei 

production during 

report 





tstaic 

report 


during 


during 


period by 






period 

basic 

report 

basic 


report 

plant method 

branch 

method 







period 

period 



during 














basic 

report 

basic 

report 












period 

period 

'i- • 

[1] 

[21 

[3] 

[41 

[51 


[6] 

[n 


[81 

[9] 

[10] 

[111 

[121 

1 ^ 

1 

A 

1,000 

1,200 

8 


7 

8.09 


7.00 

9,600 

8,400 

9,708 

8,400 

1 


B 

150 

200 

10 


9 

10.00 


10.66 

2,000 

1,800 

2,000 

2,132 



C 

50 

- 

15 


- 

11.00 


- 

- 

- 

- 

- 


» 

B 

- 

100 

- 


14 

10.00 


10.66 

- 

- 

1,000 

1,066 



C 

200 

250 

10 


8 

11.00 


8.00 

2,500 

2,000 

2,750 

2,000 



D 

- 

80 

- 


20 

22.00 


20.75 

- 

- 

1,760 

1,660 


3 

A 

100 


9 



8.09 



- 

- 


- 



D 

200 

240 

22 


21 

22.00 


20.75 

5,280 

5,040 

5,280 

4,580 

1 

Total 










19,380 

17,240 

22,498 

19,838 





In confuting the index of overall costs by the branch methcxi it 
must be borne in mind that the branch index reflects not only the change 
in the level of overall costs but also the change in the share of the 
individual enterprises in the structure of the studied phenomenon. 

Changes in the level of overall costs should be studied simultaneously 
by both plant and branch methods. The index obtained by the plant method 
evaluates the work of a given enterprise and the one computed by the 
branch method gives an evaluation of the work of all the enterprises in 
a given central administration of Industry. 
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